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DESIGNING 

THE PERSONAL PLANE 

Beginning on invaluable se- 
ries by Ralph Upson on all 
phases of creating the air- 
planes we must have for a 
mass market. 


JET PROPULSION — 
HOW FAR, HOW FAST, 
HOW HIGH? 

Results of an outstanding 
study covering reciprocating 
engines, turbine-jets, and tur- 
bine-driven propeller combin- 
ations. 


HnlllY ll-D — DESIGNED BY SIKORSKY — IN PRODUCTION BY NASH 

The R-6 Sikorsky helicopter, streamlined version of the R-4, is now in quantity production for 
the Army by Nash-Kelvinator. Sikorsky Aircraft itself, having delivered more than 100 R-4’s 
and six prototypes of the R*6, is concentrating on volume production of its third and most 
powerful military design, the R*5 Sikorsky. SIKORSKY AIRCRAFT, Bridgeport, Connecticut 

ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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M ANY A PILOT in this war 
has lived to fight another 
day because of a power-boosting 
device on his plane which gave 
him an extra burst of speed to 
get out of a tight spot in combat. 

This surge of extra pow- 
er comes from an injector 
that shoots a mist of cold 
water into the engine. 


VITAMETER applies this 
same aircraft injection 
principle to automotive 
engines, and is ready for 
postwar cars, trucks and 


heavy load. This device is at its 
best with lower-priced gasolines. 
Bolted to the carburetor flange, it 
automatically meters a special cool- 
ing mixture, VITOL, into the fuel 
charge only when needed. This is 
approximately 2 % of the 
operating time of a pas- 
senger car and somewhat 
higher for trucks and other 
heavy-duty vehicles. VI- 
TOL softens harmful hard- 
carbon and keeps the in- 
side of the engine cleaner. 
The car owner who has a 
VITAMETER after the war 
will save its cost many 
times over. Fleet operators 


will save much more, per vehicle. 

The VITAMETER is but one of 
many new or improved products 
that Thompson engineers have 
ready for postwar automotive, air- 
craft, railway, mining and indus- 
trial markets. Meanwhile, Produc- 
tion for Victory is commanding 
the energies of Thompson men 
and women in six cities. 


The VITAMETER, on an auto- 
mobile, has the supercharging effect 
of stepping up the gasoline 12 to 
15 octane numbers. It kills "ping" 
even on steep grades and under 


Thompson Products, Inc. 


THOMPSON C 
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continuous readings of latitude , longitude , 
heading and air mileage 


Orientation mechanically has now become a fact! Today a 
pilot or navigator can read directly from a dial his exact 


travels. With only a simple correction for drift he can 
establish, ivitli accuracy , his geographical position as well. 
The instrument which makes this possible could only have 


come front Pioneer*, for the proper functioning of the Air 
Position Indicator depends in large part on true heading 
indications— and these in turn can be provided under all 
conditions only by the Pioneer-created Gyro Flux Gate* 
Compass. Again Pioneer's Creative Engineering points the 
way to greater flight security. 
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One of the moit important and valu- 
able aircraft design series it has ever 
been our pleasure to present begins this 
month as the lead feature of Avia- 
tion’s Research-Engineering-Produc- 
tion section. Written by Ralph Upson, 
one of the industry’s top consultant- 
designers, "Designing the Personal 
Airplane” will, we are thoroughly con- 
vinced, do a basic, air industry job 
that has never been attempted before — 
a job we're proud to publish for the 
service it will render. Part I, which 
begins on page 119, takes up design 
considerations in engineering for 
safety, economy, and performance. Suc- 
ceeding articles will cover design for 
speed and range ; for takeoff and land- 
ing ;i for stability and control ; and for 
vision; besides a discussion on am- 
phibious and readable craft and a look 
into the future of design requirements. 

Immediately following is the most com- 
plete article yet to be offered on the 
Aeronautical Products, Inc., helicopter, 
giving heretofore unpublished design 
and construction details on this flying 
laboratory. It’s written by Aviation's 
Detroit Editor Chet Ricker, who illus- 
trated it with his own outstanding on- 
the-spot sketches. Page 122. 

Ask most any ten people how far, how 
fast, and where jet propulsion is going 
— and the chances are you’ll get ten 
answers. As an integral part of a huge 
program to design, develop, and pro- 
duce the first all-American gas turbine 
jet engine for the U. S. Navy, West- 
inghouse engineers made a thorough 
study comparing conventional recipro- 
cating engines, straight gas turbine 
jets, and turbine-driven propellers, to 
show just what fields could be served 
most efficiently. Results of this study, 
written by Charles D. Flagle and 
Frank W. Godsey, design engineer of 
the Aviation Gas Turbine Div. and 
Manager, New Products Div., respec- 
tively, are presented on page 131. 

Up In Boston, Wiggins Airways had a 
tough problem: How to sell flight 
courses to — and make plane prospects 
of — several different classes of pros- 
pects and do it in a single campaign. A 
carefully-developed set of selling 
“packages” did the trick, and did it 
well. What’s in the various packages 
and how their contents work are 
found under Marketing, page 114. 

Of equal interest and value to the fixed 

base operators is our Civil Operations 


feature, “Why’s and How’s of Good 
Airport Turfing,” a practical, down-to- 
earth (and no pun intended) article 
which will help down the dust bogey 
and make airports more efficient and 
attractive. You’ll find it on page 167. 
. . . And speaking of efficiency, "Al” 
Lindsley this month shows (page 157) 
how the modern maintenance organi- 
zation can be set up and operated to 
give the customers the best possible 
service and at the same time make the 
the most possible money for the oper- 


Data on two extremes in new aircraft 
arc presented this month. First, on 
page 163, there’s specifications on the 
single-place 50-hp. low-wing craft de- 
signed for easy maintenance by Avia- 
tion Boosters, Inc., of Kansas City. 
And on page 164 we present all avail- 
able information on Britain's new 
Blackburn design for a six-engine 155- 
ton flying boat aimed at top capacity of 
160 passengers and cargo in a pres- 
surized cabin. 

And dan-t overlook Part III of Jim 

Ray’s series on feederline fundamen- 
tals. This month (page 110) he out- 
lines procedures for establishing both 
direct and indirect costs, and for meas- 
uring them against potential income, to 
get the right answer to the perennial 
$64 question : Will it pay ? 



From the down-under land we present 
an on-the-spot report covering Aus- 
tralia’s postwar manufacturing and 
transport plans. Involved are more 
than one American plane type. See 
page 109. 


Down the Years in AVIATION'S LOG 


25 Yr. Ago (19201— Airplane exhaust 
cabin heating first installed by British. 
. . . Martin builds twin-engine Navy 
torpedo plane with folding wings. . . . 
Italians complete Roma, semi-rigid air- 
ship with 19-ton load -capacity. . . . 
Army builds groundstrafer plane with 
37 mm. cannon and bomb racks. 

15 Yr. Ago (19301— Pilot Mermoz, of 
Compagnie Aeropostale, makes first 
commercial nonstop flight between 
France and U. S. . . . Air Ferries, 
Ltd., of San Francisco, carries up to 
11,000 passengers monthly. . . . Capt 
Page wins Curtiss Marine Trophy at 
164 mph. . . . Senate requires publica- 
tion of all Dept, of Commerce accident 
reports. . . . Martin has contract for 
55 patrol flying boats at $44,500 each. 

. . . D. of C. officials fly gliders to ob- 
tain first-hand data for regulations. 

. . . Besler and Doble test steam- 
powered Curtiss Robin at Alameda. 

. . . Navy orders 27 light carrier-based 
bombers from Boeing for $400,000. 


10 Yr. Ago (19351— Douglas planes 
now used on airlines of nine foreign 
countries. . . . DC-1 breaks eight 

up to 3.100 mi. . . . Bureau of Air 
Commerce starts survey of twelve 
blind-landing transmitter sites. . . . 
Maxim Gorky, 8-cngine Soviet plane 
wrecked in accident . . . Senate 
passes $460,000,000 Naval Appropria- 
tions Bill giving aviation $40,997,000 
for new planes. . . . Navy stages large 
scale maneuvers in Pacific, using three 
aircraft carriers. . . . Yves Lacombe 
sets new mark of 290 mph. over 100 
km. (62 mi.). . . . Amelia Earhart 
flies non-stop from Mexico City to 
Newark. . , . Panam lists total assets at 
$24,000,000 and gross income at over 
$9,600,000. . . . Douglas makes first 
official announcement of DC-3. . . . 
Airlines expect 32,000,000 passenger- 
miles per month. . . . Kellett wingless 
autogiro publicly demonstrated. . . . 
Indiana holds annual air tour. . . . 
Russians launch semi-rigid airship. 
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Tile LINK TRAINER has played an indispensable part in the excellent opera- 
tions and safety record of the nation’s airlines and Air Forces. It has 
been steadily improved until, in the latest model, its flight-like instrumen- 
tation and controlling devices dramatically duplicate practically every 
cockpit operation necessary in the piloting of a plane. The Kollsman 
flight, navigation and engine instruments used in the Link Trainer are 
especially designed for the purpose, simulating in every respect the action 
of such instruments in actual flight. Other Kollsman devices, such as 
synchronous remote control motors, provide the instant indication and 
control required between the cockpit and the instructor’s desk. Depend- 
ability and accuracy of these instruments and devices as they appear in 
the Link Trainer are of the same high standard which has won for 
Kollsman the respect of all aviation. 



KOLLSMAN AIRCRAFT INSTRUMENTS 




AVIATION, Ju 


1945 



r /T'S EASY, MARY! I'LL 
> SHOW YOU HOW K 
USEFUL IT CAN BE! ) 


HOW VO WE 
VO A "SUP" 
IN THE CUB, 
TOM ? , 


W A "slip" lets us lose 
Altitude quickly, without 

.GAINING SPEED-SO WE CAN 
LAND IN A SMALL SPACE*. 


TO LAND IN THIS SHORT FIELD, 
OVER THE TREES, WE'LL DO A < 
FORWARD "SLIP"— THE MOST . 
'y*r — "V COMMON TYPE, r— 
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GOODYEAR AIRCRAFT CORPORATION 
Akron, Ohio • Litchfield Park, Arizona 


CONTRACTS: N0AS846 N0AS2676 

GRUMMAN F6F (Hellcat) 

WINGS, ELEVATORS, AILERONS, INNER 
AND OUTER FLAPS 


CONTRACT RECEIVED: /IC/GOST /943 

FIRST PRODUCTION UNIT DELIVERED: OCrOBBB /943 
1700™ PRODUCTION UNIT DELIVERED: D£C£MB£fi ISKF? 


REMARKS: Started from the original blueprints, 
these major components of the ace Grumman fighter 
plane required all the "extras" of production 
engineering, tooling and personnel training of 
Goodyear Aircraft, complex problems had to be 
overcome — in job analysis and detail breakdown, 
as well as in speedy tool designing. Battle- 
prescribed modifications were effected while full 
production was maintained through utilization of 
the famed "quick-fix" system. Proof of all this 
was the fact that the first pair of wings was 
assembled and delivered only two months after 
receipt of the go-ahead, and the 1,700th only 
fourteen months later. Another milestone in 
Goodyear’s contributions to the United States Navy. 


HOW GOODYEAR AIRCRAFT CORPORATION SERVES THE 


AIRCRAFT INDUSTRY 


By designing parts 
all types of air- 


ly constructing major 
components to man- 
ufacturers' specifica- 


5. By extending facilities of 
Goodyear Research Labora- 
tories to aid the solution of any 
design or engineering problem. 


*5. By re-engineering *r. By builc 

parts for quantity pro- plete airpli 

duction. airships. 
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neisuess 


automatic 


Eclipse-Pioneer Division • Teferboro, N. J. • Los Angeles 36, Calif. 






LOOKING 

MEAD 

WITH 

LEAR 


“f«y «"d .ill b , , h , 

sought-for factor, ln , h . prhM> ^ 

So, profiting by the .,o|,h of knowing, joined from ,h, 
fontoo, Fairchild PT-1 9 training plan, „«d by thocaand, o( 
Air Force Cadets, they have developed plans for this M-84. 

Fairchild knows from way back what Lear Radios can do and 
has included provisions for Lear equipment in the M-84. 

Lear has been making fine radio and direction-finding 
equipment since 1930. It is being used in private planes, 
commercial transports and government ships with utmost 
dependability. It is noted for its unusual light weight and 
keen sensitivity. 
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F LOAT Planes, Kingfisher 0S2Us, 
act as the "eyes” of our fleets, 
scouting the waters ahead as we close 
in on the Japs. 



■EDO FLOAT GEAR 

SERVES THE UNITED NATIONS 


They seek out targets beyond the 
horizon . . . and spot for the battle- 
ships’ big rifles. 

They search the seas for our over- 
due planes and crews and have run up 
a record '.'or rescues that has earned 
them imperishable fame as "the mercy 
ships of the air”. 

It is the ability of the 0S2U to take 
it — in punishing choppy-water land- 
ings, in rough weather action under 
service conditions, that has made this 
rugged little ship so indispensable for 
so long. 

Edo Floats are standard equipment 
on Navy seaplanes. 


OS2Us are shot from the decks of our cruisers by 
explosive charge that accelerates them to "flying-speed” 
in the length of the catapult track. On return they land 
in the water to be picked up alongside by a hoist and 
lifted back onto the catapult carriage ready for the 
next mission. 


Always 

Nearer 

to 

Nippon 


EDO AIRCRAFT CORPORATION, 402 SECOND STREET, COLLEGE POINT, L. I. 
AVIATION, Jane, 1948 




flow to F/a/t Off?.. . 

Men stand idle at machines every time a tool is reground or replaced. 
Time is wasted in the tool room and in heat treating. But now there is 
a way to stop the costly loss from tools that wear too rapidly or fail 
prematurely. Even in plants where everyone is satisfied with tool life, 
the Carpenter job analysis plan has stopped the hidden loss of man- 
hours, tool steel and money. Put these three easy steps to work now. 
Then watch costs go down and output rise. 


Each M of ri> e 

In hundreds of plants Tool Engineers are using the Carpenter 
Matched Set Method to get tools that stay on the job longer. And 
it works! This method is a tried and proved way to save man-hours 
at machines, in the tool room and in heat treating. In easy steps 
it shows which tool steel will give best results on each job. Find 
OUt how it can help you gauge tool performance before tools are 
made Drop us a note on your company letterhead and ask for the 
Carpenter "Matched Tool Steel Manual". It is a 167-page book 
(Free in the U. S. A.) that will give you down-to-earth answers to 
your tooling problems. 


(jp With Heat Treat/*? "to/or 

? follow No one haj t0 K u y OU how important heat treating is in getting 

'* 100% Derformance from tools. And here is your insurance that 

handy slide 


ino one u«s 10 icu now 
100% performance from tools. And here i 
proper heat treatment will back up your work ir 
making tools. The Carpenter Heat Treating Guide 
chart that puts complete, correct information at your fingertips 
gives forging and normalizing heats, annealing and hardening t.~. . 
ments, recommended drawing ranges for all the Matched Tool 
Steels. Plus tips on quenching, drawing and furnace atmospheres. 
Ask for yoUr free Heat Treating Guide. You can use it to get tools 
that reduce down time, save man-hours and cut costs. 

Each Tool on the 

w many pieces does each tool produce between grinds? Which 
tools fail too soon in service? Answers to those questions give you 
a yardstick to use in improving tool performance. And lor personal 
help with your' job analysis plan, call your nearby Carpenter repre- 
sentative. He knows tool steel from A to Z and can provide real 
engineering help. 
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Reduced weight = increased income of 
s 100 per pound, per plane, per year* 



Cut 100 pounds of dead weight per plane 
for a fleet of 10 transport planes and you 
have saved S 100,000 a year. Multiply this 
figure by the life of the plane in commercial 
operation — and you have a good idea of 
how important each single pound of weight 
saving can be. 

Reducing the weight of things is our 
specialty. Alcoa’s new, high strength, cor- 
rosion -resistant aluminum alloys can cut 


the structural weight of aircraft, making 
room for more payload at increased profits. 

Ask Alcoa engineers to give you the 
benefit of their experience with aluminum 
alloys for lightweight structures that do 
heavy-duty jobs. Aluminum Company of 
America, 2182 Gulf Building, Pittsburgh 
19, Pennsylvania. 




Just released by the Army Air Forces, this photo- 
graph illustrates a new product whose evolution 
toward important peace-time achievements has 
been stimulated by the urgency of war. 

The XR-8 is the first American helicopter suc- 
cessfully tested in flight to embody the principle 
of an intermeshing twin set of rotor blades. Struc- 
tural vibration, long an obstacle to progress in 
rotary-winged craft, is largely removed. Many 
related problems have been solved. The need for 
long power-transmission shafts is eliminated. 
Weight and drag are saved, increasing pay-load. 

Its whirling "egg-beater" vanes enable the 
XR-8 to fly forward, backward or sidewise with 


unusual efficiency. Like a hummingbird, it can 
hover motionless in the sky, or only a few feet 
above ground. Its vertical take-off and descent 
permit operation to or from any space that gives 
safe clearance to the sweep of its own blades. 

With sixteen years of design and engineering 
experience in autogiro and helicopter develop- 
ment, the Kellett organization believes that heli- 
copters will perform a wide range of useful jobs 
in the new air world of tomorrow. 

"Answering Some HelicopterQuestions" gives 
interesting facts about "wingless flight.” For 
free copy, write to Kellett Aircraft Corporation, 
Dept. I, Upper Darby (Philadelphia), Pa. 


\ 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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The "Whirling Flame" 



that's flying 

a^ssrs 

^jssssasas 



higher and farther . . . 


As America's planes reach new altitudes— fly 
faster and greater distances— the "Whirling 
Flame” flies with them. For we at Surface Com- 
bustion are constantly developing aircraft 
heaters to keep pace with the never ending 
progress of the aviation industry. 

In our laboratories, through experimental 
field tests and many thousands of actual in- 
stallations, continued study and research is 
resulting in heaters that not only meet the 
needs of today but also anticipate many of 


the requirements of tomorrow. 

So whatever your plans in aircraft design or 
operation, now or in the future, look to Surface 
Combustion for constant development in air- 
craft heating. 





PORTABLE 

GROUND 

HEATER 
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Aeronautical Products could 
turn out a part like this, in volume?" 


Let today's planning be tbat Peace will 
conic tomorrow! Overnight you must he 
ready to stop working for the few and be- 
gin to meet the demands of the many. 
What will you have to sell? New products 
. . . new designs for old . . . test models on 
which to form your production pattern 
. . . new parts for mass civilian production? 
Then, it’s a job for Aeronautical Products'. 


API is the story of a vigorous American 
enterprise that became a production giant 
. . . proof that engineering brains, skilled 
workmen and precision machinery can 
work wonders. » » » » Two great plants 
tooled to perfection . . . poised and ready 
to serve you completely. Write our Exec- 
utive Sales Office for plant equipment 
facilities ... he ready when the day comes! 
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DoALL 


CONTINENTAL MACHINES, INC. 

1305 S. Washington Ave. • Minneapolis 4, Minn. 
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MILLIONTHS OF AN INCH FOR SALE 


. . . and definitely so when applied to grinding-wheel 
forms. Dressing and repeating that form within an 
accuracy of .0001"— simple and rapid conversion to 
other jobs — eliminating time-wasting adjustments 
on the diamond post — these are items that can loom 
large in production costs. Reducing these costs and 
improving the form dressing is the prime object of 
the VINCO B-l DRESSER (angle tangent to radius). 
Precision built— reliable year-in and year-out, and 
adaptable to nearly every type of grinder. Write for 
more detailed information. 
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WHEN CARGOES OF FREIGHT 
REPLACE CARGOES OF BOMBS 


When the roar of motors above signals 
the passing of freight cargoes, and 
memories of dropping bombs have been 
eclipsed by the progress of peace, you 
can be certain that a large share of the 
“Freight Cars” of the sky, as well as 
private planes, will depend on Holley 
Carburetors. Always known for depend- 

HOL 


ability, Holley Carburetors advanc 
and improved during war years. In 
peacetime again, as for almost half a 
century, carburetors by Holley will set 
the standard of performance for aircraft 
and other internal combustion engines. 

HOLLEY CARBURETOR COMPANY 
5930 Vancouver Avenue, Detroit 4, Michigan 

LEY 


AIRCRAFT, ^AUTOMOTIVE, MARINE 

CARBURETORS and ACCESSORIES 
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HERE’S THE ANSWER TO THE QUESTION 


COUNTERSINKS? 
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He's no longer a "SITTING DUCK" 


I 

because Cornelius Compressors help get 

BOMBS AWAY IN %> OF A SECOND! 



EvERY MAN on a B-29 used to feel like a "sitting 
duck” during the bomb run — because it took IS long, 
nerve-wracking seconds to get the huge bomb doors open. 

Against the smashing impact of a 400 m.p.h. airstream, 
the slow-opening doors made the Superfortress lose speed 
every second, besides attracting the attention of enemy 
fighters. So pilot and crew, compelled to stay on the 
course till “bombs away”, could only fume, cuss and 
sweat in tense anxiety. 

Speeds Up Bomb Runs, Lessens Vulnerability 

But today this ordeal is less — thanks to the amazing 
power provided by Cornelius Compressors. These trim 
handfuls of lightweight stored energy operate pneumatic 
mechanism which snaps open bomb bays in a split 
second — IS times faster than before! 

This means a faster bomb run, easier "tracking” by 
bombsight, speedier release of bombs, and a faster 
get-away for the big Superfortress and her crew. 
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THE FORMICA INSULATION COMPANY, 4628 SPRING GROVE AVENUE, CINCINNATI 32, OHIO 
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and WELDING CABLE . . . sizes #8 to 4/0 
Just one setting of the graduated thumb-screw instantly sets the 
nest for the correct connector size . . . and also controls the area 
and depth of the indent made by the specially designed indentor. 

Entirely self-contained and weighing only 6'/s lb. this new 
HYTOOL brings new convenience and time-saving facility to the 
connecting job. Also available with Insulated Handles. For all 
the facts, write . . . Bumdy Engineering Co., Inc., 107-A Bruckner 
Boulevard, New York 54. N. Y. 



Adaptor for converting portable 
MY to bench press 
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CHAMPION 

SPARK PLUGS 


FROM THE SKYWAYS OF THE 


SPARK PLUGS FOR YOUR PLANE 


Champion Ceramic Aircraft Spark Plugs are 
used exclusively by National Airlines because 
“they are dependable, efficient and com- 
pletely satisfactory.” Operating its fleet of 
Lockheed Lodestars from New York through 
to the Southeastern Atlantic and Gulf states, 
National has compiled an enviable record 
for speed and service carrying vital war car- 
goes and priority passengers on unusually 
fast schedules. They strongly emphasize 
maintenance to insure dependability. 

Thus once again the prestige and efficiency 
of Champion Spark Plugs for every aircraft 
engine is confirmed by their use by a leading 
airline — just as it has been so dramatically 
demonstrated in the most powerful bombers 
and combat planes. The Champions you 
buy for your present plane are products of 
the same research, basic materials, engineer- 
ing and precision manufacture. Naturally 
they will insure an extra measure of perform- 
ance, economy and dependability. Use 
Champions and fly with confidence. Cham- 
pion Spark Plug Company, Toledo 1, Ohio. 
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WILL DO THE BEST JOB 
FOR YOU? 



BOLTS AND NUTS 

To aid in efficient assembly, or to 
provide greater utility, standard bolts 
are offered with a great variety of 
styles of heads and nuts. In addition, 
higher strengths, corrosion and heat 
resistance, protective coatings, to 
exacting specifications, and other 
special qualities where required, add 
greater utility to the proved depend- 
ability of these fasteners. 


CAP SCREWS 

Used for fastening work such as in 
machine parts, airplane engines and 
other assemblies, modem cap screws 
are outstanding examples of precision 
workmanship applied to mass pro- 
duction requirements. Here, too, a 
great variety of sizes, head styles, 
threads and materials are available 
to meet the requirements of individ- 
ual users. 
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NUT AND RIVET MANUFACTURERS 

15 SO HANNA BUILDING ■ CLEVELAND 15, OHIO 


RIVETS 

When disassembly is not required, 
the riveted joint is the standard of 
dependability and security. Well-es- 
tablished engineering principles 
guide the designer in making joints 
of known strength and lasting effi- 
ciency. Always alert to changing con- 
ditions, rivet manufacturers are con- 
stantly improving their products and 
application methods. 


SPECIAL FASTENERS 

In this broad classification are in- 
cluded a vast array of specially de- 
signed fastening devices. Many have 
little in common with the regular bolts 
or screws other than the fact that they 
are made on bolt machinery, or have 
headed or threaded elements. Manu- 
facturing flexibility enables fasteners 
manufacturers to meet the special re- 
quirements of fabricators. 
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EXIDES-WITH AMERICA’S ARMADAS OF THE AIR 



From scores of flat tops, the Navy 
planes take off, one mission follow- 
ing another with steadily mounting 
success. America’s armadas of the 
air constitute one of our most 
potent weapons of offense. 

On thousands of these planes — 
and on other thousands of land- 
based aircraft — powerful, rugged 
Exides are providing current for 
all electrical needs. Tomorrow, 
Exide Batteries will be serving 
other air armadas — those vast new 


fleets of commercial and private 
planes that soon will be riding the 
airways around the world. 

And, as they have been doing since 
1917, Exides will be serving with 
dependability, long-life and ease 
of maintenance. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 . Exide Batteries of Canada, Limited, 1 Toronto 
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Many of America’s larger Western cattle ranches 
cover thousands of acres . . . with good grazing land 
separated by stretches of rough, rocky, arid terrain. 
Into such areas, calves and cattle frequently stray 
and are lost, representing a total loss in annual beef 
production of many thousands of pounds. 

The use of the helicopter, postwar, for patrol 
purposes, could locate and save thousands of strays. 
For the helicopter is capable, almost literally, of 
“ridin’ herd.” Not only can it cover vast distances 
daily, to report the location of strays by direct radio 
telephone communication, but it can also descend 
into narrow valleys and canyons, to pick up lost 
calves, and where necessary, even full-grown cattle. 

In addition, it can be invaluable when used for 


frequent checkups on all-important water facilities, 
carrying supplies to mend windmills, pipes, etc. 
Fence patrol and mending too, are vital functions 
for which the helicopter is ideally suited. 

Operated by professional pilots, the helicopter 
can save ranch owners thousands of dollars and 
many thousands of pounds of beef, postwar. For it 
is swift, safe, and almost unmatchably low in cost 
of operation per ton-mile to inaccessible areas. 

At McDonnell, right now, our biggest job is to 
turn out more planes, parts, and plastics for war . . . 
a job we’re working at night and day. But after 
victory ... we are looking forward to showing you 
how the helicopter can serve your own specialized 
commercial transportation needs . . . for almost any 
type of use . . . almost anywhere in the world. 


MCDONNELL /tfi/ic'iaft GnfljnaZum. 


PLANES • PARTS • PLASTICS 


SAINT LOUIS-MEMPHIS 




PORTRAIT o/a Joint Achievement 


Fafnir and aircraft engineers design ball bearings 
that function as wheels on tracks for canopy, pilot’s 
seat, gun mounts and in the new telescoping flaps. 

Putting a ball bearing in a wheel . . . that's not spec- 
tacular. But take away the wheel and make the ball 
bearing do the whole job of a heavy-duty track roller 
. . . and you've got a real problem. 

Obviously the answer is to strengthen the outer ring 
so that it can take the load and to carefully curve the outer 
surface so that it will not gouge the roller tracks. But 
just how much thickening of the section and what kind 
of curvature? 

When you look at these cross-section views, the answer 
looks simple. But it took long research to find the type 
of curvature and the amount of thickening of the outer 
ring which would provide maximum load capacity with 
minimum weight. Out of these joint studies and experi- 
ments, Fafnir developed a complete line of track roller 
bearings for friction-free rolling of these plane parts. 

They are deep-groove ball bearings, made of ball- 


bearing steel, through-hardened for greatest strength, 
pre-lubricated and shielded . . . latest designs include the 
new Fafnir Plya-Seal. 

This line of Fafnir Track Roller Ball Bearings is one 
more addition to the growing list of aircraft-specialized 
ball bearings . . . and another example of leadership in 
aircraft bearing design and production. Data sheets on 
these Track Roller Type bearings are available upon 
request. The Fafnir Bearing Company, New Britain, 
Connecticut. 




AMERICAN 


• This hollow extruded mag- 
nesium shape was designed by 
American Magnesium to give 
the textile mill s a better cloth 
roll. It has a degree of perma- 
nence never before attained. Light 
i weight, these rolls make ha n dli n g 
easier, simplifying a labor problem. 
Strong and stiff, they're able to stand up 
heavy loadings. There's no distortion, 
no cracking, no splintering. 

Doesn't this shape suggest some interest- 
ing possibilities to you? 

The extrusion process helps you employ 
metal to best advantage. Magnesium lets you 
'eight most efficiently. We'll gladly work 
with you in adapting both advantages to your 
products. Al umin um Company of America, 
Sales Agent for American Magnesium products, 
1713 Gulf Building, Pittsburgh 19, Pennsylvania. 

PRODUCTS 

MAGNESIUM 

O N 


THINK IN TERMS OF 
MAGNESIUM 

consider this extruded 


AVIATION, Juno, 1945 





APPROXIMATE LOCATION OF HEAT-CONTROL UNITS 
Mo. Name No. Nai 

1. Thermo-sensitive element — cowl flaps Ion cyl. No. 131 10. Oil-cooler contro 

2. Cowl-flap cylinder 11. Oil-cooler switch 

3. Follow-up rheostat — cowl flaps 12. Thermo-sensitive 

4. Electro-hydraulic valve — cowl flaps 13. Intercooler contrc 

5. Control box — cowl flaps 14. Intercooler motoi 

6. Cowl-flop switch 15. Intercooler follow 

7. Oil-cooler follow-up rheostat 16. Intercooler switd 

8. Oil-cooler motor 

9. Thermo-sensitive element at “Y" drain — oil cooler 



PILOTS FREE TO CONCENTRATE ON FLYING 


C OMBAT pilots shouldn't have to be 
continually adjusting the position of 
cooling flaps and exit shutters. Yet, in 
the past, that was the only way they 
could minimize drag consistent with en- 
gine cooling requirements. The tendency 
was to play it safe, leaving flaps and 
shutters open wider than necessary. The 
resulting drag caused as much as 10 
per cent loss of speed on a 400-mph 

It’s a different story now, because of 
G-E automatic temperature control! 

Employing a remarkable new tem- 
perature-sensitive material. General Elec- 
tric has developed a system that auto- 
matically positions flaps to maintain the 
most efficient temperature of engines, oil, 
carburetor air, and coolant. Excessive 
drag is avoided. So is the danger of 
overheating. The pilot can devote all his 
attention to other duties. 

LIGHT WEIGHT 

This new G-E system involves but a 
slight weight penalty: only 4.6 pounds in 
the case of engine-head temper 
control. It holds temperature accurately. 
Buy all the BONDS you c< 


without hunting. It is flexible, being adapt- 
able to almost any type of temperature 
control, and is easily applied because all 
components are interconnected electri- 
cally. 

G-E automatic temperature control 
is used on important planes now in 
production, and will be installed on 
several other new fighter, bomber, and 
cargo ships. It should be a “natural” for 
postwar commercial planes from the 
standpoints of both fuel economy and 
freedom for pilots. 

May we tell you why automatic tem- 
perature control and other G-E pre- 
engineered systems for aircraft can mean 
substantial savings in engineering man- 
hours and assembly time for you? General 
Electric Company, Schenectady 5, N. Y. 
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Before the war, when carrier-based 
planes made a forced landing at sea, they floated 
safely on giant water-wings, f The instant 
the plane struck the water, Kidde Flotation Gear 
went into action automatically. Carbon 
dioxide — stored under high pressure — was released 
by the action of a water-sensitive mechanism . . . 

inflating rubberized bags stored in wing compartments 
Out popped the bags — to keep plane and crew afloat till rescue 

arrived! During the war, Kidde Flotation Gear has given place to 

armor and armament; its weight has been sacrificed in the interests 

of speed and maneuverability. The crew is saved by Kidde-inflated rafts, 

but the plane itself is expendable. 7 But when the war is over, Kidde 
Flotation Gear will find a host of new applications. Many 
types of aircraft, winging over water on long-distance flights, will probably 
arry this aid to safety, f Flotation Gear is one 

of the many devices in which Kidde skill has 

harnessed the energy of gases-under-pressurc 

to make flying safer. Kidde engineers are 
ready to work with you — just drop a line to 
ir Product Development Department. 


Walter Kidde & Company, Inc. 


140 Cedar Street 


New York 6, N. Y. 
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MORAINE POROUS METAL 

Whether the application is a household refrigerator or an Army 
tank, a fighter plane or a civilian automobile —precision parts are 
the heart of performance. 

But attaining precision is only half the story. The other half is 
maintaining it under operating conditions — and here Moraine 
Porous Metal filter elements have a lot to offer American industry. 
Designed into the application, this unique product of powder 
metallurgy uniformly filters out harmful particles down to .0005 inch 
—provides a tortuous flow passage that traps, impinges and stops 
dirt— safeguards close-fitting parts, polished surfaces and fine 
orifices against abrasion and clogging. 

If your products or processes involve a flowing medium that has 
contact with precision parts, you should investigate Moraine 
Porous Metal. Our engineers will work with you to determine 
the most efficient grade, size, shape. 

WAR BONDS SAVE LIVES 

MORAINE PRODUCTS “™»“ GENERAL MOTORS 

DAYTON, OHIO 



MPM elements for filtration, 
separation, diffusion, flow 
control, flame arresters. 
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Air Associates designs, engineers and manufactures special geared motors 
for specific applications . . . These range from 1/100 hp to 4hp intermittent 
rating . . . Four different frame sizes in production within this range enable 
us to produce motors to your specification and requirement . . . Motors have 
magnetic clutch and brake, gear reduction, adjustable limit switches as 
required . . . The motor illustrated is typical of the problems brought to 
Air Associates for solution — and promptly solved! Designed to operate the 
cockpit canopy on a famous pursuit plane, this H hp geared motor weighs 
9 lbs. — delivers 250 in. lbs. of torque at 120 rpm of the output shaft, and 
still has 250% torque overload capacity . . . Inquiries on motors invited. 


• Am ALssociates, i»c. 
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Its excellent optical qualities insure clear vision... its ease 
of forming means fewer “blind spots” 


Crystal-clear transparency with- 
out distortion and excellent optical 
qualities are priceless fighting assets 
that “Lucite” provides for our air- 
men on these and many others of 
America’s fighting planes. In turrets, 
nosepieces, cockpit enclosures, and 
windows, “Lucite” is helping our 
pilots and gunners to see straight, 
fly straight, shoot straight. 

There are other advantages, too, in 
this widely used material. For ex- 
ample, consider the advantages of 
high tensile and flexural strength, 
light weight, resistance to many 
chemicals and excellent weathering 
qualities of “Lucite” methyl metha- 
crylate resin. 

In addition, the ease of machining 
“Lucite” and its ability to be heated 
and formed into large single-piece 
enclosures helps in other important 


ways: fewer structural supports and 
larger panels result in less overall 
weight and fewer blind spots. Faster 
production too. The one-piece can- 
opy on the Mustang P-51, for in- 
stance, was manufactured at a saving 
of 45% in man-hours as compared 
with earlier methods of construction. 

Yes, you’ll see more and more 
“Lucite” on the battle planes of to- 


day, and on the peacetime planes to 

“Lucite” is obtainable for war 
orders and in experimental quantities 
for test purposes. Write E. I. du Pont 
de Nemours & Co. (Inc.), Plastics 
Department, Arlington, N. J., or 
5801 South Broadway, Los Angeles, 
California. In Canada: Canadian 
Industries, Ltd., Box 10, Montreal. 


Buy and Hold WAR BONDS 

^nTDHNT) BEITER THIN0S FOR BET 

y fU rUll V ...THROUGH CHSMI 


for PLASTICS.. 

CONSULT DU PONT 
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RUST PROOFING 



GOVERNMENT-OWNED 
PRODUCTION EQUIPMENT 



Ordnance Specification P.S. 
300-4 for official instructions 


USE 


Texaco Rustproofing Products 


R ECONVERSION time — when it comes to your plant — will call for 
. prompt storage of Government-owned machines, precision tools 
and other production equipment. Before this equipment can be stored 
it must be rustproofed and processed in accordance with official 
instructions. 

Ordnance Specification P.S. 300-4 gives exact specifications for 
rustproofing materials to be used bn Government-owned equipment. 
Texaco rustproofing products meet Ordnance specifications. They are 
easily applied by brush, dip or spray, and the protective coating pro- 
vided will assure preservation for years. 

Act now to be ready for prompt reconversion rustproofing of your 
own as well as Government-owned production equipment when the 
time comes. 

Whatever your rustproofing requirements, a Texaco representative 
can render helpful service. Get in touch with the nearest of the more 
than 2300 Texaco distributing plants in the 48 States, or write to The 
Texas Company, 135 East 42nd Street, New York 17, N. Y. 


TUNE IN THE 
TEXACO STAR THEATRE 
WITH JAMES MELTON 
EVERY SUNDAY NIGHT 
-CBS' 





TEXACO Rustproofing Products 
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^^ur fighting men have accomplished miracles in 
the Pacific. Maybe that’s led you to believe that 
Japan is a pushover. Think again. We still have to 
meet and crush the main body of the Japanese Army 
inside llie inner Empire, m To do this, we’ve 
got to move millions of fighting men— freshly out- 
fitted and equipped — halfway around the globe! 
And keep them supplied over vast stretches of 
water. More of everything will be needed. 


This is going to call for more money than your 
mind can grasp. Money that has to come from you. 
Not_later, but note— during the 7 th War Loan Drive. 
It’ll take the larger part of a month’s salary from 
most of us to meet the quota — in addition to the 
Bonds we’re buying regularly. 0 You can buy 
bigger extra bonds just as the Marines found a way 
to take Iwo Jima. They paid in coin they’ll never 
get back. You get yours back with interest! 


Air^oj^ 


MANUFACTURING CORPORATION 

Formerly AIRCRAFT ACCESSORIES CORPORATION 
Radio and Electronics • Engineered Power Controls 
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FEDERAL precision ball bearings are adapt- 
able to every purpose, — aircraft, automotive, 
industrial, marine. At home, or on distant 
battlefronts Federals sustain their reputation 
for precision performance. 

Plan now to include these fine ball bearings 
in your new machines, tools, or products. 
Federals meet the most exacting requirements 
of designers, engineers and manufacturers in 
every important industry. 


THI FEDERAL BEARINGS CO., INC. 


THE OUTSTANDING 
CHARACTERISTIC OF, 

FEDERAL 

BALL BEARINGS 
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The CONE AUTOMATIC MACHINE COMPANY 
sees many 

GOOD THINGS AHEAD 


It is reported that 

A new aluminum alloy, R-303, is 
claimed to be non-corrosive and to 
have twice the compressive strength 
of structural steel. Reynolds Metals 
Co. 

|.l ready wllh CONE hr lom.rr.. 

A method has been announced for 
transmitting television programs 
over ordinary telephone lines, in- 
stead of coaxial cables or air relays, 
and for the recording of television in 
a manner comparable to the record- 
ing of radio. Packard Mfg. Co. 

I'tr'.dywllh CONE lor tomorrow 

The fuel being used in the B-29’s 
over Japan is said to have an octane 
rating well over 130. Aero Digest. 


This year's models of one make of 
highway bus have rubber springs. 
Twin Coach. 

|.l roody wllh C 0 N E for lomorrow 

A newly installed turbine genera- 
tor, in a city power station, has twice 
the capacity of the 14 previously in- 
stalled units combined. Fisk Station, 
Chicago. 

|tl rrody with C 0 N E for tomorrow 

One of our new aircraft engines 
weighs only 0.97 pounds per horse 
power. Wright Cyclone 9. 


The first American-built steam 
turbine locomotive is being given a 
service test. Baldwin Locomotive 
Works, Penna. R. R. 

lot roody wllh C 0 N E hr lomorrow 

Army aircraft are being “jacked 
up” when on soft ground by inflating 
large rubber pillows placed under 
the wings. Science News Letter. 

in roody with CONE for tomorrow 

Amanufacturerof aluminum uten- 
sils is planning to make aluminum 
kitchen furniture. Aluminum Cook- 
ing Utensils Company. 


Whit e or light colored vitreous 
enamels can now be applied directly 
to steel surfaces. Inland Steel Com- 
pany. 

lot roody with C 0 N E hr tomorrow 

A company has been established 
to process three-dimensional photo- 
graphs (vectographs) in quantity for 
civilians. Three Dimension Company. 

|ot roody will CONE hr tomorrow 

Anew processed wood called “Stay- 
pak” has been developed that is 
claimed to be twice as tough as 
“Compreg”. U, S. Forest Products 
Lab., Madison, Wisconsin. 

lot roody with CONE for lomorrow 

In one city a system of radio- 
telephone communications between 
a central station and public or pri- 
vate vehicles is expected to be in 
operation by next fall. Pittsburgh. 


An airport bus, designed to connect 
small towns with main airlines, has a 
ticket office, flight control tower, 
freight space, lunch counter, two- 
way radio, telephone and wash- 
room, as well as seating space for 
passengers. Parks Air Transport 
East St. Louis. 

let ready with C 0 N E hr l.morr, 

Reports say that one of our largest 
automobile manufacturers is plan- 
ning an entirely new 5-cylinder car 
to sell at about 20% below the 
lowest prewar level. Ford. 

|rt ready wllh C 0 N E hr l.m.rn 

A new process so reduces the cost 
of making gasoline from natural gas 
that a large refinery is being planned 
for this purpose. M. W. Kellog, 
Jersey City. 

|.t ready will! CONE hr l.m.rr.w 

30 to 50 ton trucks as long as 7. 
feet have been built and are now be 
ing put to specialized uses, such a 
the hauling of ore, aircraft and 
prefabricated houses. Scientific 
American. 



competition 

Sixteen tools on an 8-spindle Conomatic complete this part 
in 23 seconds — including 
the small hole on the end. 


CONE 



mk 


AUTOMATIC MACHINE CO., INC. * WINDSOR, VERMONT, U. S. A. 

18 
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Another advance in radio frequency heating equip- 
ment is this Westinghouse Radio Frequency Generator 
for induction heating. 

This 200kw generator is a complete power source* 
huilt with all the performance characteristics of West- 
inghouse industrial equipment. Timing, for example, 
is automatic according to a predetermined load cycle 
and power consumption is determined by the work 
being done. 

Consecutive heats can be repeated automatically 
without interruption or duplicated at any future time 
with accuracy. Once the generator is adjusted to a 
process, operation requires only pushing buttons and 
setting dials to calibration data. 

The 200kw generator is one of a complete Westing- 
house line including 2, 5, 10, 20, 50 and lOOkw sizes. 
For more information, ask for Descriptive Bulletin 
85-800, or give your nearest Westinghouse representa- 
tive your specific problem. W estinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
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laboratories , 
on ground and in air, 
made 


great contributions 
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100 -octane 
Aviation Gasoline 


"Phillips 

Aviation Gasoline 


AVIATION, 



Man's Genius for making things is 
limited only by the physical properties of 
the substances used to make them. 


MR. ENGINEER.. Here’s a sjrns Lifesaver 


It is a tough, flexible, molded chrome tanned leather 
diaphragm specially made to meet exact specifications. 
This diaphragm is in contact with heavy gear lubricant 
on one side and mud, dirt and water on the other. It 
performs the job of absolutely sealing the final drive 
case of track-type tractors, retaining the lubricant and 
keeping out all detrimental foreign substances like dirt, 
water or mud. The tractors which are equipped with 
these Sirvis diaphragms are essential to army logistics 
and each diaphragm is a lifesaver for the tractor. It 
protects both the power unit and the steering equip- 
ment. That is why it was so carefully made to special 
design requirements, from tough, flexible, high-tensile 
leather, tanned and treated by special Sirvis processes 
and manufactured under rigid laboratory controlled 
conditions. And, all this is characteristic of every Sirvis 
leather product. 

If mechanical protection is your problem, draw upon 
Chicago Rawhide’s unparalleled reservoir of 66 years’ 
experience in specialized engineering. If you require 


unusual precision, resilience, long service or resistance 
to pressure, shock or vibration in packings, washers, 
gaskets or couplings . . . Chicago Rawhide research can 
develop the properties you need, and careful production 
control can assure the most exact processing. For pre- 
cision performance, specify Sirvis mechanical leather. 

sJms 

MECHANICAL LEATHER 

A Product of 


CHICAGO RAWHIDE MANUFACTURING CO. 

1305 Elston Avenue Chicago 22, Illinois 
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STREAMLINE YOUR 
NEW PLANE DOORS 
WITH THE 

HARTWELL 
FLUSH LOCK 


Designed for use on all types of aircraft doors, 
including pressurized cabins, the new Hartwell 
Flush Door Lock gives your plane that final stream- 
lined touch the public will expea postwar. 

In the closed position, the tear drop handle recesses 
into the plane door, presenting a smooth, flush sur- 
face. A push button release slides the handle forward 
with ample clearance for easy operation. 

The lock actuates wedges and spring-loaded, safety 
catch bolt with the movement of either the outer or 
inner handle. Minimum thickness of doors in which 
the lock can be installed is life”, and minimum over- 
all depth-handle to handle-is 3". Both outer and 
inner handles can be recessed in doors having a 
thickness of &h" or more. 

TTie Hartwell lock is a basic lock! It can be tailor- 
made to meet individual requirements. For detailed 
information about this air age flush door lock, 
write: Chief Engineer, Hartwell Aviation Supply Co. 
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This stainless steel aircraft valve in- 
volves 32 operations including thread 
grinding a Class 3 thread, cutting 36 
serrations to a P. D. tolerance of ± .0005", 
grinding inside and outside diameters 
within i .0005" tolerance, and various 
close milling and drilling operations. 

May we help you in your post-war 
precision problems? 
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We alto manufacture a complete line of book, container, and steel stitchers 
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B E Goodrich 


® Rivnuts are available in a wide range of sizes and grips 
for different thicknesses of materials. They are now sold 
only in brass and aluminum. Use of other metals will be 
announced from time to time. For help in solving your 
own problems, write to The B. F. Goodrich Company, Dept. 
AV-6,Akron, Ohio. Ask for new 40-page Rivnut Data Book. 


RIVNUT 


ITS A RIVET.. .ITS A NUT PLATE 
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You’re looking at one small example of American Bosch Precision Production 
for Power. This “master of precision” is forming a die from which will flow 
an endless stream of vital magneto parts. 

There are more reasons than one why America’s engine builders come 
to American Bosch. One is the traditional New England craftsmanship. 
A second is the specialized engineering skill to solve fuel injection, ignition 
and related problems. A third is the advantages of a world-wide organization 
which has been built over the years to provide maintenance service for 
American Bosch products. 


American Bosch Magnetos are 
serving with distinction on many 
of our great warplanes and in 
more than 25 other Army and 
Navy applications. 


AMERICAN BOSCH CORPORATION • Springfield 7. Massachusetts 


American Bosch 
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The brightest page in the epic of war is being 
written by the swift flight of huge mercy ships 
of the air . . . bringing wounded American 
boys back to medical care. From the most 
remote battle front back to base hospital 
or to the homeland is a matter of a few 
hours ... or a day. Thousands who would 
have died are being delivered . . . back to 
their families and loved ones, to live out 
their days. Along with penicillin, plasma 


and the sulfa drugs, the airplane is the great 
lifesaver of this war. Douglas workers, build- 
ers of planes for the world's airlines yester- 
day and tomorrow, cherish their privilege 
today of building wings of deliverance 
for those to whom we all owe so much. 
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HOW TO PUT 


"SHOCK ABSORBERS' 


STEEL 

. LIGHT-METAL 

x 


THREADS! 


Unprotected tapped threads in light- 
metal or plastics assemblies wear 
rapidly under the impact of steel screw 
and stud vibration and friction. 
Heli-Coil Inserts are installed in tapped 
holes to absorb this shock by redistribu- 
ting the load fully over the engaged 
threads. They provide a hard metal 
surface that matches the screw or stud 


in toughness and hardness. They protect 
soft metal tapped threads against abra- 
sion, stripping, seizing and galling. 
Today, Heli-Coil Inserts are used for 
original installations and for salvage 
and maintenance, in Army, Navy and 
commercial transport aircraft engines, 
accessories and parts. Their "tomorrow" 


WRITE TODAY! • 

for illustrated Bulletin No. 

239. It's packed full of 
bask information I 


r w AIRCRAFT SCREW PRODUCTS COMPANY, ,hc. 

4 7-23 3 S t h STREET • LONG ISLAND CITY.1.N.Y. 
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YOU’RE IN 
THE RIGHT SPOT- 

Make the Most of it! 


Great expansion of 
private flying is on the way! 

Are you planning to 
take full advantage of this? 
Are you getting the kind 
of help that will enable 
you to build your 
present set-up into a 
really big, profitable 
operation? 


Qocony-Vacuum's new Airport Dealer 
IJ Plan offers you full resources of 79 

experience . . . greatest in the petroleum in- 
dustry. By tying in with this plan now, 
you'll get real help in building a big-volume 
gasoline and oil business ... a national rep- 
utation for your airport. 

Now’s the time to find out all the details 
of the complete plan. Just fill in and mail 
coupon today! 

SOCONY-VACUUM OIL COMPANY. INC. 
and Affiliates: Magnolia Petroleum Company; 
General Petroleum Corporation of California. 

| CLIP NOW-MAIL TODAY1 j 

I Socony-Vacuum Oil Company, Inc. 

I Aviation Department 

26 Broadway, New York 4, N. Y. ! 

Please send me all details of how new Airport 
I Dealer Plan will help me take full advan- I 




Investigate Now — the 

SOCONY-VACUUM 
PLAN FOR 

AIRPORT 
DEALERS 

The Complete Help 
You Need to Build a Big 
Gas and Oil Businessl 



| Mobilgas | 


I "INFORMATION PLEASE"— MOflbAY EVENINGS, 9 



ISN’T THIS WHAT YOU WANT? 
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E RROR of a ten thousandth of an inch in the 
directional gyro might throw a plane far off 
its course — lose it and all its occupants. Yet such 
delicate and precise instruments must make long, 
rough journeys to a war half way around the world 
—and wait months perhaps before seeing service. 

Not satisfied with designing and producing the 
finest of aircraft equipment. Jack & Heintz engi- 
neers were determined to protect it from dirt, 
dust, moisture, shock— any factor that might de- 


stroy its fine accuracy. Working with the Packaging 
Container Division and the Engineering Division 
of the Air Technical Service Command, they devel- 
oped a revolutionary new means of packaging— 
literally "canning” — to preserve precision; 

Precision instruments, starters and generators 
are floated in rubber-impregnated hair cushion or 
pulp castings in the can. Silica gel is included to 
absorb all inside moisture. Then a special J. & H.- 
developed machine clinches the cover to form an 


packing was good for six months. Jack & Heintz 
canning protects for a minimum of two years ; ; . 
in steaming jungles as well as in sub-zero cold. 

This idea, like hundreds of other Jack & Heintz 
methods, has excellent peacetime applications— 
export marketing, for example. In the meantime, 
it will be used to guarantee delivery to our fight- 
ing men of all the precision, performance and 
long life built into vital aircraft equipment by 
Jack & Heintz. 
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NO Moving Parts 


NO Nozzle to Clog 



Here’s Aircraft Heating Efficiency 


from Sea Level to Ceiling 


■pLUID Heat Aircraft Heaters have all the 
advantages headlined above — made possible 
by our exclusive combustion process of Vapor 
Entraining. And behind this development in air- 
craft heating stand Fluid Heat's 17 years of 
leadership in the field of automatic combuscion 
and heat transfer equipment. 

Utilizing pre-heated combustion air, this Vapor 
Entraining Process accomplishes combustion with 
an unusually low pressure drop, permitting oper- 
ation at low ram pressures. It produces a com- 
pletely suspended flame and therefore gives free- 
dom from lead oxide formation. Flame retention 
is so positive that flame characteristics are the 
same under all conditions. And accurate com- 
pensation assures high combustion efficiency 
from sea level to ceiling. 

Capacities range from the 15,000 BTU u: 
which weighs two ounces shy of 7 pounds, 


the 100,000 BTU unit which weighs only TAyi 
pounds, and these weights include all controls and 
accessories. Blowers for ground operation are 
made for all models, and continuous heating is 
assured by automatic transfer between ground 
and flight phase. 

Naturally, you will want to investigate Fluid 
Heat Aircraft Heaters for the planes you design, 
build, equip or operate — hut they are available now 
only for military use. You may discuss your prob- 
lems with us in confidence. Write to: Fluid Heat 
Division, Anchor Post Fence Co., 6740 Eastern 
Avc., Baltimore 24, Maryland. 

^fiuid lieat^ 
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Serving on every fronti 


Landing Craft hit the beaches of a 
Pacific island . . . TITAN fuel pumps 
are on the job. Tanks rumble up to 
crush the enemy . . . many of 
them depend on TITAN. And there's 
hardly a plane type used by the 
Army Air Forces that isn't TITAN 
equipped. Wherever you find Amer- 
ican Armed Forces, you'll also find 
TITAN fuel pumps, oil pumps, trans- 
fer pumps, and Diesel supply pumps. 


TITAN 


CANDIER-Hlll CORPORATION • division of 
TITAN PUMP AND ENGINEERING CORP. 
405 Midland • Detroit 3 


TITAN Pum P 8 arc Precision Built by P r ec i s i o n e e r s 
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How electronics helps tell a knock from a boost . . . 


HPHE MIT-Sperry Detonation In- 
dicator is an engine instrument 
that discriminates between normal 
and abnormal combustion. 

Through an electronic pickup, it 
instantly detects detonation— popularly 
called knocking or pinging— in most 
types of internal combustion engines. 
And it gives immediate evaluation of 
detonation. 

As a result, warning is given at the 
time trouble starts . . . engine life is 
lengthened . . . mixture may be ad- 
justed so that considerable fuel is 
saved . . . and the period between 
engine overhauls is extended. 


No piercing of engine cylinders is 
required. Yet even the slightest de- 
tonation is signalled visually, and the 
faulty cylinder or cylinders spotted. 

Use of the MIT-Sperry Detonation 
Indicator on airplanes results in re- 
markable fuel savings, longer engine 
life, greater safety. 

The same is true of surface trans- 
portation which employs internal 
combustion engines. 

Engine manufacturers find this in- 
strument an invaluable aid in design- 
ing and testing. It also permits de- 
velopment of fuels exactly fitted to 
engine characteristics, thus increas- 


ing power output and lowering fuel 
costs. Also with the Knockometer, a 
special application of the Detonation 
Indicator, fuels with superior anti- 
knock characteristics can be devel- 
oped and their quality production 
controlled. 

Since 1937, Sperry engineers have 
been working on the perfection of a 
detonation indicator. This is but one 
of the many fields in which Sperry 
has pioneered in the field of elec- 
tronic development. 

Additional information on the 
MIT-Sperry Detonation Indicator is 
available on request. 


SPERRY GYROSCOPE COMPANY, INC. 
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Remain pressure-tight under severe vibra- 
tion and flexing. 


Resist the action of oil and gasoline both 


Withstand temperature ranges specified 
by the Air Corps. 


Resist the action of cleaning fluid externally. 

@ 

Withstand the abrasion of flying pebbles 


Be as light as possible consistent with the 
bursting strength required. 


FLEX-O-TUBE 

on any hose assembly application, especially 
on postwar products. 


The continued research by Flex-O-Tube engi- 
neers over a number of years has been an 
important factor in the present high state of 
development of aircraft hose assemblies. 
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Aeroprops will save places for two 


This Propeller’s Battle-Tested Lightness 
Will Be a Payload Factor Soon 


Whether it’s a happy honey- 
mooning couple, or less romantic 
payload, the pounds Aeroproducts 
has trimmed from propeller weight 
will make possible this addition- 
al plane capacity for peacetime 
flying. 

Lightness is not the only factor 
that recommends this General 
Motors propeller. Its automatic, 
constant speed operation, simple 
unit construction, and ribbed-steel 


hollow blades are among the many 
features important to flying’s 
future. 

Like all General Motors prod- 
ucts, the Aeroprop is the result 
of intensive research, engineering, 
and production developments. 
Built to more than meet war’s 
demanding standards, battle- 
tested on every front, it will be 
ready to contribute equally to the 
progress of peacetime flight. 


Today the Aeroprop serves flyers 
who have "dates” with Victory. 
It will serve tomorrow's honey- 
mooning couples — and others who 
fly — with the same efficiency. 



Aeroprop Advantages — Lightness for pay- 
load — Strength for safety . . . Simplicity 
for easy service . . . Faster Automatic Pitch 
Change for flight efficiency . . . Full Feath- 



A 


eroprop 


• STRONG • RELIABLE 


AEROPRODUCTS DIVISION • GENERAL MOTORS CORPORATION • DAYTON, OHIO 




only Apex 

gives maximum strength and end 
with minimum wear! 


urance 


Balanced design gives the Apex 
Heavy Duty Joint the following ad- 
vantages: the highest strength (axial 
and torsional) weight ratio of any 
joint in its class; the highest resist- 
ance to vibration and fatigue failure; 
ability to withstand temporary tor- 
sional overloads as great as 80% of 
rated ultimates and temporary axial 
overloads up to 150% in excess of 
rated ultimates. 

The exclusive, flexible Apex cover 
provides a unique "Winterization” 
method and multiplies joint life many 
times. This cover seals lubrication in, 


seals troubles out and is in full com- 
pliance with AAF Winterization di- 
rectives. 

For commercial applications this 
joint will reduce your maintenance 
costs over any other joint on the 
market. 


Furnished in sizes from /{' to lyj' 
— with torque ratings up to 14,800 
inch pounds — in all standard sizes 
or in specials engineered to your 
needs. Write for Bulletin No. 103. 
The Apex Machine & Tool Com- 
pany, Dayton 2, Ohio. 




Ylttll Ho-Zof is the modern, chemical way to remove grease, 
oil, and grime from aircraft engine parts and tools. It’s quick .... 
thorough .... safe! 

Mixed with kerosene, light fuel oil, or Stoddard Solvent, Ho-Zof 
converts grease into a form of liquid soap that is easily flushed away 
with water. Ho-Zof is ideal for degreasing aircraft engines and engine 
parts, tools, floors, concrete aprons and runways. No 
noxious, explosive fumes .... no slippery film. R. M. 
Hollingshead Corporation, Camden, New Jersey; 
j Toronto, Canada. 



BUY MORE BONDS 
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Utmost Reliability our goal 

What ceramic spark plugs have done for aviation is 
closely parallel to what AC has done for ceramic 
spark plugs. 

Cooperating in the development of the famous Liberty 
engine of World War I, AC developed and built the 
first ceramic aircraft spark plugs ever produced, 
achieving a new high in reliability. 

Having thus demonstrated the principle, AC engi- 
neers made utmost reliability their goal, developing 
ceramic plugs that paced the historic engines of 
Lindbergh, Maitland, Acosta, Byrd, and (last January) 
the transport plane “C-97," present holder of the 
transcontinental record. 

The development of AC ceramics still goes on — in 
the stratosphere with our bombers — in all seasons 
and climates with our Army planes — in the wearing 
routine of commercial planes — in the endless re- 
search of AC’s scientific laboratories. 

HUT MORE THAN EVER IN THE 7TH WAR BOND DRIVE 


^^'STALOCK 


* 




For one-piece, self-locking, resilient, sheet metal fas- 
teners that slay locked, “call out" for STALOCK, the 
"all around fastener”; Finds its own way on screw 
threads. Tightens with screw driver without need of 
wrench. Eliminates lock washers and bearing washers. 
Provides "all around” safety, strength, endurance 
and resistance to vibration. Grips "all around" with 
360° thread engagement. Meets and exceeds 
specifications (AAF 25533) and has been 
awarded AAF Rating. Positive locking action. 


No sharp edges nor vulnerable “fingers". Saddle, 
anchor, fiat types and a wide variety of other types 
and sizes are available. STALOCK may be formed as 
integral part of your assembly. ADEL provides low. 
cost stampings made to your specifications, thus elim- 
inating extra part. Industrial Users — investigate 
the time-saving benefits of STALOCK PUSH-ON fas- 
teners for assemblies using metal or plastic threadless 
studs, rivets— even nails. For specifications and tech- 
nical data, write Department N-I50I. 

1 Simplicity and DEPENDABILITY 
OF AIRCRAFT LINE SUPPORT CLIPS AND BLOCKS. 
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HEADQUARTERS FOR PRECISION ENGINEERED PUMPS 


The success of your post-war commercial 
units will be vitally influenced by the quality 
of pumps you use as standard equipment. 

For nearly two decades ROMEC has 
specialized in the development and 
manufacture of PRECISION-ENGINEERED 
PUMPS. We have passed through a long 
course in the school of experience — meet- 
ing and solving many problems of pressure, 


weight, space and corrosion. 

If you contemplate the product improve- 
ment that goes with better pump perform- 
ance, we invite you to stand by until we are 
“over the hump” on our present military 
and naval aircraft work. That may come 
sooner than we think. Then we can serve 
you as effectively as we are now serving 
the Armed Forces. 


ROMEC PUMP COMPANY, 117 ABBE ROAD, ELYRIA, OHIO, U. S. A. 
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This special well type manometer (A-338) is widely used in both 
laboratory and field to calibrate aircraft instruments, such as alti- 
meters, air speed indicators, rate-of-climb indicators, fuel pres- 
sure gauges, manifold pressure gauges, suction gauges, automatic 
pilot sylphons, and actuating diaphragms, etc. 

Direct reading, it requires no adding of liquid deflection above 
and below normal zero as in case of U-type manometers to 
determine pressure, vacuum, or differential. 

It is equipped with an 
eight-sided scale selector 
permitting selection of 
proper scale to test any 
and all aircraft instru- 
ments operating on the 
pressure or vacuum prin- 
ciple. In addition the in- 
strument has a scale ele- 
vating mechanism, pro- 
tective case with plate 
glass cover, return well, 
and mounting stand. Its 
range is 61". 

ASK FOR BULLETIN 22 

containing drawings and com- 
plete description of this highly 
efficient, versatile instrument. 




THE MERIAM INSTRUMENT COMPANY 

10928 MADISON AVENUE, CLEVELAND 2, OHIO • IN CANADA: PEACOCK BROS., LTD., MONTREAL 
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Design t° r 

4e\sd 

by PAW«* 


The “nervous" system and the 
circulation system of a Diesel 
power plant depend on tubing, 
with suitable fittings and 
valves. 

Without the tubing installa- 
tion, the engine can't run. And 
that’s true of many other im- 
portant kinds of machines. 

Designing and building tub- 
ing installations, and making 
their valves and fittings, has 
been a Parker job for more than 
twenty years. We call it Fluid 
Power Engineering. 

Parker is ready to supply you 
with hundreds of types of 
valves and fittings— -all pre- 
cision-built to precise specifi- 
cations. Or with completely 
fabricated tubing jobs, ready 
to install. 


And our Fluid Power Engi- 
neers are ready to work with 
you on plans and designs, with 
plenty of knowledge and broad 
experience to draw from. 

Parker-Engineered tubing 
systems provide you with 
streamlined flow, to conserve 
power and lessen pressure drop 
— with compactness and neat- 
ness — with ease of access for 
service and maintenance — and 
with complete protection 


against leakage, even under 
conditions of high pressure, 
vibration and abuse. 

This complete service, or any 
part of it, is yours to com- 
mand, for improving present 
products or in planning for the 
future. 

For more information, or for 
the service of a Parker Fluid 
Power Engineer, write to The 
Parker Appliance Co., 17325 
Euclid Ave., Cleveland 12, O. 


_____ 




FLUID POWER ENGINEERING 


fyfcx/cleb 



Wildes Truarc expands or contracts without dis- 
tortion and without permanent set, fitting tight all around 
the groove. It offers Important advantages over shoulders, nuts, 
collars, etc., for all thrust-load fixings In shaft and housing appli- 
cations. It saves space, weight, assembly time and machining 
costs. Waldes Truarc presents a significant advance in retaining 
rings, well worth your thorough investigation. We will gladly 
furnish samples and full data for tests, upon request. 


|»I typo National Aircraft Standard 50. 
»ol typ. National Aircraft Standard 51. 


WALDES KOH-I-NOOR, INC. u», uu< an i. ». r. 
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Blind dak, with a B/ack. Widow 
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* 60 TONS IN 4 SECONDS 
if ELECTRIC & HYDRAULIC 
if 20, 40 & 60 TON MODELS 
if PROMPT DELIVERY 
if $215 to $1398 



POWER 

. . . are pushing in press fits on 
tanks, forming dies for bullets, 
straightening, bending, and as- 
sembling vital parts in the great 
war plants of the world. They're 
powerful and they' re fast — develop- 
ing a 60 ton pressure within 4 
seconds. Foot pedal controls, ad- 
j ustable bolster, movable ram heads 
are features which provide for 
rapid, efficient, foolproof operation 
even by women or inexperienced 
men. Choice of pressures, ram 
travels, and ram speeds available 
to meet your specific needs. 


WRITE TODAY FOR DETAILED SPECIFICATIONS 



PRESSES 

WITH AUTOMATIC 

PRESSURE CONTROL 

Special pressure con- 
trol gauges are avail- 
able sensitive within 
1 00 lb. units up to 60 
tons. These will stop 
ram automatically 
when pre-set pressure 
is reached, or may be 
set to instantly back 
off work any distance 
required and then 
come down again. 



5497 DUNHAM ROAD 
BEDFORD, OHIO, U. S. A. 
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Sweeping the stratosphere at better than 400 mile speed 
— screaming earthward in bomb dives — blasting tanks, 
locomotives, fuel dumps in low level strafing . . . 
Republic’s deadly Thunderbolt handles diverse tactical 
assignments superbly well. The Thunderbolt is super- 
powered, heavily armed and armored . . . and its mighty 
engine is anchored with just four one-inch bolts. In this 
photograph a Republic worker tightens to solid security 
one of the four vital nuts . . . and does it easily, safely, 
swiftly . . . with the right tool for the job ... a Snap-on 
heavy duty ratchet wrench. 

Throughout America’s greatest aviation plants Snap-on 
tools play an important part . . . dependable aids to fast, 
accurate workmanship in every phase of production, as- 
sembly, maintenance. Snap-on direct-to-user tool service 
is available through 38 branch warehouses located in 
key production centers. Write for 1945 catalog, and 
address of the nearesc branch. 



c YWan- Sijed 'Pick-up 



and on the plane, OSTUCO seamless steel tubing 
figures vitally in flying Pick-up service, where a 
courageous life often hangs in the balance. 

This represents only one of many applications 
in which OSTUCO quality is contributing to the 
tremendous air power being used so magnificent- 
ly by American airmen. On every type of plane 
in the air, in one or more of such component 
parts as engine mounts, strut assemblies, fuselage 



frames and hydraulic systems you’ll find 
OSTUCO seamless steel tubing. 

Back of tiiis lies specialized knowledge, trusted 
knowledge gained in working continuously with 
the aircraft industry . . . plus skill and strict test- 
ing methods which, like the metallurgical micro- 
scope test illustrated, begin with the billet. You’ll 
find, soon, that OSTUCO will meet your tubing 
requirements — whatever they are — on quality, 
delivery, engineering and cost. 

THESE SALES OFFICES ARE READY TO SERVE YOU: 



THE OHIO SEAMLESS T 


UBE COMPANY 



Plant and Mi 


Offit 


SHELBY, OHIO 




Heavy Production of 

DIES AND MANDRELS 


Uses VAPOCARB-HUMP Hardening 


Heat-treatment of tube-reducing dies and mandrels is in 
many ways a production job, rather than a series of tool-room 
problems, in Tube-Reducing Corp.’s plant. Jigs and fixtures 
standardize the placing and handling of the large numbers of 
tools in the furnaces and quench. Records of performance are 
guides in maintaining standard procedures, and, wherever pos- 
sible, all controls are automatic. 

A central factor in securing uniformity plus automatic control 
is use of the Vapocarb-Hump Method for hardening. Four large 
Vapocarb-Hump furnaces assure the same protective atmosphere 
for all dies and mandrels, so that pitting and scaling are equally 
prevented. The Micromax recording controllers, each with its 
two sensitive, carefully-placed thermocouples, show temperatures 
of both dies and furnace walls and enable heating to be held to 
any desired rate or soak point. Micromax records are easy to 
inter-compare, and results obtained in one furnace can be dupli- 
cated in any other. 

Our compact, well-illustrated Catalog T-621 gives a complete 
words-and-pictures description of the Vapocarb-Hump equipment 
and the results it is helping users secure. A copy is free on 
request. 



m 


fc NORTHRUP COMPANY, 4906 STENTON AVE., PHILA. 44, PA. 


J LEEDS & NORTHRUP 


W-TFEATING FURNACES 
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Thunde 


SPARK plug explosions are really minia- 
ture thunder. If undamped, they would 
rattle like machine gun fire in the phones 
of plane, tank and PT-boat operators. 
Bolton Radio Shielded Ignition Assem- 
blies help keep communi- 
cation open between com- 
bat units by quieting 
"Thunder's Children"! 


This requires not 
only advanced 
electrical design 
but the extreme 
durability to with- 
stand combat con- 
ditions. Bolton As- 
semblies are con- 
stantly used on war 
craft engines. 


BOLTON MANUFACTURING CORP., WEST HAVEN, CONN. 


BBITIM 


RADIO SHIELDED IGNITION ASSEMBLIES 
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War Bonds? 


Buy more 



Today in die Allied Air Forces, there 
are flight instructors who have had as much 
as 3,000 hours in the air behind Jacobs 
engines . . . and never known a forced 
landing — other than those simulated for 
training purposes ! . . . 

Such records of Jacobs stamina and 
dependability are especially remarkable 
when it is remembered that in training 
planes, these engines are handled by the 
student pilots . . . make more takeoffs and 
landings, spend more time at full power 
than plane engines in any other type of 
military aircraft. And four years of flight 
training proved that the period of service 


between major overhauls, originally set at 
350 hours, could be satisfactorily and 
safely extended to as much as 1,200 hours 
— for the Jacobs! Such dependable - 
performance, low cost operation « 
and maintenance, is of particular £ 
significance to private pilots 
and airline operators who n: 
fly routes with few landing fields 
and limited service facilities. 

After the war in the Pacific is 
out of the way, Jacobs will be prepared to 
offer a new series of engines in both large 
and small units, for the private flier or 
airline operator. Inquiries are invited . . . 
J acobs Aircraft Engine Co., Pottstown, Pa. 



JACOBS 


Pottstown, Pa. 



Your 4 Best Oil "Specifications" 


Socony-Vacuum’s 4-Factor Story 




*\tw 



”5 aw the heavens filled with commerce” 


The world has grown up, aero- 
dynamically, over night. Tomor- 
row's airliners and cargo ships — 
overseas leviathans and family 
flyabouts are here. Hovering heli- 
copters and jet propelled planes are 
out of their swaddling clothes and 
on the production line. America is 
ready to take to the air. 

have made technological advance- 
ment that would have meant years 
—perhaps decades of development 
under peacetime progress. In the 
matter of aircraft engines alone, not 
only has horsepower been tremen- 
dously increased, but entirely new 
principles jn propulsion have been 
developed. 

Today Foote Bros. "A-Q” (air- 
craft quality) gears are serving in 


the engines that power lighters, 
bombers and transports. Producers 
of the revolutionary helicopter and 
jet propulsion engines also rely on 
"A-Q” gears to help solve difficult 

These gears represent a new ad- 
vance in design and production 
methods. They assure greater me- 
chanical efficiency, lighter weight, 
quieter operation, greater compact- 
ness. Applied to the machinery and 
equipment you are manufacturing 
or planning to manufacture, they 
will assure many competitive 
advantages— help you solve many 
engineering problems. Foote Bros, 
engineers will be glad to consult 
with you on the application of these 
new developments in power trans- 
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"Dang these 
landings . . ” 


There’s a sure way to fix that... Aerco actuators 
let you down on one wheel. Reliability and performance are built 
built in by years of experience in producing landing gear assemblies 
for Army, Navy, and civil aircraft installations. Aerco actuators are available with 
either hydraulic or electric motivation. 
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THE kihccobka * 

IS SPAKW * y 

PACKARD CABL1 


Deadly in its speed, striking range and fire- 
power, the Kingcobra requires ignition cable 
that will perform satisfactorily under all at- 
mospheric conditions, from sea-level to ceil- 
ing, in all parts of the world. Its ignition 
cable must resist the deteriorating effects 
of abrasion, oil, age, heat and corona . . . 
must withstand rapid changes in tempera- 
ture and humidity. 


tions of use . . . provides effective protec- 
tion wherever the best and most reliable 
high-tension cable is required. 

Packard has met the challenge of strato- 
sphere flight, serving not only in fighters 
and bombers, but in commercial planes as 
well. Packard cable delivers the current 
when and where it’s needed. 


Packard high-altitude aircraft ignition cable 
meets these requirements. The tough 
synthetic rubber sheathing, over an inner 
reinforcing braid, withstands extreme condi- 


Packard high-altitude aircraft ignition cable 
is available with either copper conductor 
or stainless steel conductor. You’re RIGHT 
with Packard cable. 



Packard cable serves the armed forces on trucks, jeeps, armored cars, planes, air- 
craft instruments, anti-aircraft gun controls, landing craft, radio equipment. 
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Each of these famed planes depends upon 
Persons for: 

Lighter, more compact construction • Rug- 
ged, vibration-proof design • Extremely 
fast, sensitive action • Utter dependability. 

FOR BETTER AIRCRAFT CONTROLS 
WE ARE THE "PERSONS" TO SEE 
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There's a big difference in open-end wrenches. And mechanics 
who have been working with Bonney Wrenches for years 
know how big that difference really is. You don't need space 
above the nut with these open-end wrenches. And their pear- 
shaped heads let you turn further in tight places. Easier to 
use. Get the job done faster. They're custom- 
hardened, too. And precision milled. That's why 
they do such a good job for such a long, long 
time. For further information on Bonney Tools, 
see your nearest Bonney Jobber or Distributor. 

BONNEY 
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Now approved for semi-stressed and 
lightly loaded parts like these 


r — I 1 I With a tensile strength of 

gnffigErea 290,000 to 330,000 lbs. per 
sq. in., U-S-S American Aircraft Stitching Wire 
will penetrate 2 pieces of 0.030" half hard stain- 
less steel, type 302 (18-8); two sheets of 24ST 
Alclad 0.050" thick; two sheets of 24SO Alclad 
0.090" thick; or a sandwich /" thick of 0.040" 
ST aluminum sheets with asbestos between. 
(Under certain conditions these figures can be 
increased.) 

American Aircraft Stitching Wire provides the 
seemingly impossible combination of ductility 
with extreme hardness. Soft enough to form 
sharp, tight, right-angle bends at all four corners, 
it clinches flat with a full “line” contact on both 
sides of the material to insure positive pressure 
between the parts joined. Yet it is so hard that it 
punches a clean hole with no tearing puncture of 
the metal nor burring of the hole. 

American Aircraft Stitching Wire is available 
in 5- and 10-lb. cores, ready for mounting on 
stapling machines. A 5-lb. core makes approxi- 
mately 10,000 stitches. We welcome the oppor- 
tunity of discussing its application to your wire 
stitching needs. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 
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MIGHTY MITE! 


diameter jet it's so rugged that it can withstand pres- 
sures up to 315 pounds per square inch. Other sizes 
and types available for even higher pressures. 

Together with its larger and smaller companions, 
this mighty mite is ready to fit into your post-war plans 
—simplify and improve existing designs— possibly be 
the key to revolutionary new developments. 

Write for the complete story— Bulletin No. LA-1300 
contains valuable data which should be useful to 
every engineer. A copy will be sent upon request. 


T hat ti.vv object there in the man s palm— thafs 
a Sylphon Bellows. When fitted with proper heads 
and charged with a thermo-sensitive liquid it becomes 
a thermostat— a powerful little “motor" deriving its 
power from changes in temperature of the confined 
liquid. Without the liquid charge, the assembly could be 
used as a pressure “motor." Jn either case the devel- 
oped power could be employed to “make" and “break" 
electrical circuits, open and close valves, dampers, etc. 
— in fact its usage is virtually without limit. 

This particular Sylphon Bellows is only & inches in 


FULTON 



SYLPHON 


THE FULTON SYLPHON CO., KNOXVILLE 4, TENNESSEE 


■ 
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1. Early in the war we learned that stored aircraft engines 
showed rust and corrosion on internal parts even though 
effectively sealed on the outside against weather condi- 
tions. This was caused by moisture forming on cylinders, 
valves and other machined surfaces by condensation 
from the air. 



2 * To prevent this internal sabotage, Union Oil Com- 
pany developed outstanding, revolutionary Stop Rust B 
...a compound which forms a non-drying, non-harden- 
ing film that adheres to metal for an indefinite period, 
completely sealing every working surface against rust and 
corrosion. 



3 . Engines protected with Stop Rust B are ready for in- 
stant use. There is no need for special cleaning or servic- 
ing, for this new product mixes readily with all commercial 
lubricants. Because of its detergent qualities Stop Rust B, 
mixed with oil as recommended, will keep engines clean 
and free from sludge. 




4 . So successfully does Stop Rust B meet all require- 
ments for internal rust prevention that it is now used by 
the leading Pacific Coast aircraft companies to protect 
engines in storage and awaiting shipment. It meets speci- 
fication AN-W-C-576a and is used in accordance with 
standard military instructions. 
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An electric MOTOR opens and closes cowl flaps on the new 
Douglas A-26 Invader to maintain proper engine temperatures 
under varying conditions of minus 70° E to plus 140° E and 
from sea level to the optimum altitude of this versatile attack 

The electric cowl flap actuator, one of the seven special motors 
designed for the A-26 by EEMCO, is a good example of how 
an electric motor, gear reduction and control unit can be built 
to fit' awkward mounting conditions in limited space. As fur- 
nished for use in a 28 volt system, this motor actuator complete 
weighs only 4% pounds. The nearest competing weight in a 
motor unit of this type is seven pounds. Similar design prob- 
lems confronted EEMCO in building the wing flap and oil cooler 
door drives, the gun mount trigger motors and the cabin heater 
blower motors for the Invader. 

New developments in electric motor manufacture indicate 
greater application possibilities than ever before in future peace 
time products. If you have tough work problems involving 
electric motors, gearing and control, let EEMCO help you solve 
them — now for war work, later on for peace time service. 


"1(6 EM Co" 
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When your castings are made by the permanent mold technique, you may be 
sure of the utmost precision in following your design. For the permanent metal 
mold operates with a dimensional tolerance of only -f- . 010 ", compared to -f- .030" 

And this precision is uniformly maintained, no matter how many castings are 
poured. For, as the same molds are used regardless of the number of castings 
poured, there is no opportunity for dimensions to vary. Right in the first place, 
these castings stay right all through the run. Metal surfaces also promote rapid 
cooling, with finer grain and greater tensile strength. 

Aluminum Industries has had nearly 25 years' experience in the making of 
permanent mold aluminum castings. We know of no foundry with better 
facilities or more modern equipment. And to our casting "know how" we add 
a thorough knowledge of aluminum and its alloys. 


One of our technical representatives will be glad to visit your plant and 
demonstrate how permanent mold castings cut down finishing time and costs. 
And remember - Permits permanent mold castings may be just what you are 
looking for to get the jump on competition in the postwar world. Consult us 
regarding your requirements. 


Atlanta: 413 Grant Building 


PERMITE ALUMINUM ALLOY CASTINGS 
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Iriob to the development of the Stabl-Vis 
rotameter, accurate flow rate measurement of viscous 
fluids was impossible except with automatic tempera- 
ture control or a whole series of painstaking calibrations 
covering every few points of change in viscosity. 
Charts “A” and “B” prove how the Stabl-Vis rota- 
meter has removed these difficulties. 

Chart “A” shows calibrations for water, and for oil 
with a viscosity of 224 S.S.U. using a size 1)4" rota- 
meter with an old style float. 

The average error introduced by the change to viscous 
oil from water is SS)4%, based on the water flow. 
Chart “B” gives calibration for water and the same 
oil of 224 S.S.U. with the Stabl-Vis rotameter. The 
curves are drawn apart slightly to show there are two 
curves. Actually, they practically duplicate one 
another. The change from water at 31 S.S.U. to oil 
at 224 S.S.U. has been made while maintaining a 
calibration accuracy of 99.5%. 


For you in the Aviation Industry this proof of the 
metering accuracy of the Stabl-Vis rotameter has great 
significance. It means that flow rates of gasoline, 
hydraulic oils, lubricating oils, de-icer liquids, coolants 
and other important fluids may be determined instan- 
taneously with great accuracy. 

The Stabl-Vis rotameter can be made for low or high 
pressure and for direct reading or remote reading. 
It is adapted to ground test or plane installations as 
desired. It has become the standard flow rate meter 
for the aircraft industry. 

The theory and design of the Stabl-Vis rotameter is 
told in our catalog 98-Y. The meters that we build 
for use in aviation with the Stabl-Vis features incor- 
porated are described in catalog 63-G. Write for these 
bulletins — we will gladly send them to you without 
obligation. 


FISCHER & PORTER CO. 

306 COUNTY LINE ROAD, HATBORO, PA. 
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gion are the manufacturers 
looking for new and improved 
ways to build new and improved 
products for the coming peace- 
time markets. 

Here at Weatherhead we build 
the parts that go to make up such 
products. And ever since 1919 
the growing number of Weather- 
head research, design and pro- 
duction engineers have been cre- 
ating parts of greater demon- 
strated uniformity— dependability 
—efficiency— parts that have be- 
come a "must” in many a plant 
. . . lowered the cost of many a 
product! They are pans that work 
teller and still cost less. 


One of many examples:— the 
new Weatherhead "Quick-At- 
tachable" (Q-A) hose end fittings 
have proved a boon to aviation 
mechanics everywhere. They are 
assembled with equal ease in 
shop or field, 'without special 
tools, with tremendous saving in 
installation time. They are re- 
usable and have almost limit- 
less applications in other fields. 

If the pans for your coming 
peacetime products can be made 
"better for less,” Weatherhead 
engineers will know. Write our 
Sales Engineering Department 
today for assistance in_solving 
your problems. 


Weatherhead 
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Remote-indicating Compass 


T HE remote-indicating compass was developed 
because much of the equipment in the cockpit 
of a plane seriously distorts the earth’s magnetic 
field, and therefore renders inaccurate the reading 
of a conventional direct-reading compass. 

The G-E compass consists of a transmitter, which 
contains a directional-magnetic element, and a re- 
mote indicator. The transmitter is mounted in a 
distant part of the ship, away from most magnetic 
disturbances, and the position of its element is con- 
veyed, by electrical means, to one or more indicators 
which are mounted in the cockpit or at other re- 
quired locations. 


In building this remote-indicating compass, Gen- 
eral Electric has applied its wide experience in the 
development and application of new magnetic ma- 
terials. The result is a highly accurate system on 
which the pilot can depend. 

When our facilities are no longer needed for war, we 
will continue to build many designs of aircraft instru- 
ments to meet your specific needs. General Electric 
Company, Schenectady 5, N. Y. 

Buy all the BONDS you can— and keep all you buy 

GENERAL % ELECTRIC 
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Martin plastic hand grips 
give gunners greater accuracy 

Stepping up accuracy of fire, reducing 
fatigue strain on aircraft gunners, Martin 
plastic hand grips are an important factor 
in maintaining and increasing Allied aerial 
superiority. Used on Marauders, Mary- 
lands, Baltimorcs, Coronados, Liberators, 
Havocs, Venturas, Invaders, Black 
Widows, the training turrets of Beach 
aircraft and on such British planes as 
Lancasters, Bostons and Sunderlands, these 
grips have helped account for more enemy 
aircraft than any other type of control. 



Unlike metal grips, which freeze to the 
gunner's hand at high altitudes, the Mar- 
tin plastic hand grips give maximum effi- 
ciency at all altitudes. Gunners have only 
to swing the grips Iright or left, up or down 
and the turret responds instantly, keeping 
the target in the sights. Extended and 
indented to fit the hand, they insure great- 
er comfort and ease of operation — while 
providing firm braces for the gunner to 
grip when the plane bucks or pitches. 
When used in the famous Martin aerial 
turret, they give our gunners one of the 
war's most deadly weapons. 

These plastic hand grips are typical of 



the many developments which have been 
perfected by Martin to improve both per- 
formance and production of Allied war- 
planes. Today pledged to war, Martin 
skill and ingenuity will, in the days to 



THE GLENN L. MARTIN CO., 
BALTIMORE 3, MD. 

The Glenn L. Martin-Nebraska 
Company — Omaha 

W AIRCRAFT 
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How to choose the right tire for new airplane designs . . . 


B. F. Goodrich service to designers 
offers engineering help in choos- 
ing best tire for any airplane 


T HE SELECTION of the right airplane tire for the job 
affects airplane design in many ways. For example, 
tires with higher pressures can be smaller, more compact 
for the load they will carry. Or, consideration of the extra 
safety factor through the use of duals in some types of 
service may be vital, while in others the greater braking 
surface provided by a smooth-contour design may be 
the answer. 

B. F. Goodrich Low Pressure 
evolves into new Type III 

All the factors of airplane tire design have grown to 
the point that it is no longer possible to draw the line 
between tire types by referring to high pressure, low 
pressure types. The first "low pressure” tire for airplanes 
was engineered by B. F. Goodrich. It remains today 
probably the most efficient type of tire for general air 
transport and cargo service. But some sizes carry com- 
paratively higher pressures today. The distinguishing 
characteristics of the tire are its superior wear life, 
cushioning and safety. So the new designation, Type III, 
has been established as representing these general features. 


Other types 

Other types of tires are specially designed for different 
tire uses. Shown on this page are cross sections of the 
three most important types, with a general outline of 
their characteristics. 


Full facts in new catalog . 


B.E Goodrich 





FIRST IN RUBBER 



from America’s 




to America’s — w 

the new BENDIX disc brake assures safer landings 



An outstanding feature of the new Bendix brake 
complete adaptability. Ranging in size from 9" to 31' . 
diameter, this compact simple design adequately 
meets the braking requirements of all types of 
planes. 

Low hydraulic displacement and greater heat 
absorbing capacity combine to produce 
maximum braking effectiveness. 

The heat absorbing dements called 
rotors turn with the wheel by means 
of keys fastened to the wheel itself. 

Because these rotors are made in 
sections rather than a continuous 
ring, far greater heat absorptic 
is attained and fading or warp- 
ing of either rotating or fixed 
members is eliminated. 

The new Bendix brake de- 
sign has been held to a mini- 
mum extension beyond the 
wheel and at the same time 
considerable weight has 
been eliminated from the 
wheel and brake assembly. 


Features 


Fixed disci are faced with friction lining; 
lining is segmented in such a way as to 
scavenge lining dust and provide air 
circulation. Eliminates fading and gives 
force with less contact 


Bendi 


IX 


Rotating members, keyed to the wheels, 
provide large heat-absorbing capacity. 
Rotors are made in segments instead of 
a continuous ring; this allows for heat 
expansion without warping or cracking. 


BENDIX AVIATION CORPORATION 


SOUTH BEND 20, INDIANA 


Bendix Landing Gear— Bendix Pneudraulic Shock Struts— Bendix Airplane Wheels— Airplane Brakes— 
Hydraulic Master Cylinders and Power-Brake Valves make up the list of Bendix Landing Gear Equipment 
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RUSSIA AND AMERICA 

ALLIES — or else . . . 


V ICTORY in Europe was won only through the 
combined endeavor of the United Nations. Only 
through sustained joint effort can the fruits of 
that victory be reaped. 

Without disparaging the truly heroic contributions 
of others, three of the Allies may fairly be credited 
with having made the major contributions to victory 
over the European Axis — the United Kingdom, 
Russia, and the United States. The close accord of 
these three nations is no less crucial to the accom- 
plishment of the tasks that remai n . 

First of these is the war against Japan. It still re- 
quires winning. Even without any help from others, 
the United States could make good this victory, but 
the war’s duration will be speeded by the marshaled 
effort of the United Nations. 

Next, and not less important, is the task of establish- 
ing a basis for enduring peace. In this struggle our 
enemies are more formidable than any we have faced 
— national ambitions, prejudices, suspicions and dis- 
trusts, the staggering burden of tradition and debili- 
tating cynicism bom of past failure, the cleaving 
wedges of divergent languages, thought patterns, eco- 
nomic creeds and procedures— an array of difficulties 
as baffling as fog and as formidable as a deluge. They 
can be vanquished only by a continuance of the work- 
ing accord between the United States, Russia, and 
Britain that was forged on the anvil of European 
conflict. 

* * A 

This high appraisal of the decisive importance of 
the Big Three in determining the destiny of the 
United Nations organization, in no way depreciates 
the importance of the role to be played by France, by 
China, or the other freedom-seeking nations repre- 
sented at San Francisco. All of us are committed to 
the building of a genuinely representative security 
organization in the conviction that by such means 
alone can we possibly achieve a just and lasting peace. 
But the strength of any international machinery will 
depend upon the validity of Russian-British-Ameri- 
can cooperation. If these three are able to achieve 
substantial harmony of aim and procedure, a world 
organization that includes them can operate with 
effective coherence. If they pull apart, the United 
Nations will break up into competing and jealously 
hostile blocs. 

This is inevitable because of the sheer weight of 
these three nations in the world’s affairs. Between 


them they account for perhaps half of the world’s in- 
come and from two-thirds to three-quarters of its 
industrial output. Once Japan has been crushed, they 
will control an overwhelming preponderance of the 
world’s armed might. Each of them will wield military 
power on a scale quite beyond the power of any em- 
bryo security league to hold in check. Only if all three 
are resolved to keep the peace and to enforce it 
through the Security Council, can that body hope to 
accomplish its aim. 

Although there is a tendency on both sides of the 
Atlantic to indulge somewhat recklessly in mutual 
criticism, the ties between Britain and America are 
too firm to be severed by any foreseeable strain. But 
that has not been true of our relations with Russia. 
Even while fighting a war in which our respective 
ways-of-life were at stake, the inestimable services 
of each to the other were rendered as friendly but in- 
dependent associates rather than as fully trusted 
partners. Now again, as we approach the difficult and 
vitally important task of building a world organiza- 
tion and of devising a European peace, the task of our 
delegates is complicated by national attitudes under 
which each hopes for the best from the other, while 
fearing the worst. 

But the stakes for us both— and for the rest of the 
world — are too high to be played for in a diplomatic 
poker game. Russia has no inhibitions in demanding 
what she wants, and our own vital interests must be 
stated and upheld with undeviating firmness. Yet we 
both must face the stark fact that few advantages 
that either nation might gain at the cost of dissipating 
the good will of our wartime association could be 
worth the price thus paid. 


The first steps toward establishing confidence lie 
in a frank recognition of what may contribute to the 
lack of it and in a definition of what can be done to 
restore it. 

1. Probably the greatest single area of reciprocal dis- 
trust between Russia and our own country is based on 
the fear of each that the other may try to interfere with 
its domestic, economic, and political affairs. Each purports 
to see the beam of meddlesome intervention in the other’s 
eye, while it ignores the mote in its own. Thus the Soviet 
Union remembers that we participated in the foreign 
military intervention at the time of her civil revolution, 
and afterwards lent our support to successive boycotts of 
her trade, of her gold, and of her credit needs. For our 
part, we remember the Soviet Union’s doctrine, and 


aggressive support, of revolutionary international com- 
munism. 

We feel that Kussia should find satisfactory evidence 
of our present willi n gness to have her develop her inter- 
nal institutions as she will in the aid that we have given 
her during the war, and in the record of our good-neigh- 
bor policy as applied to Latin America. She, no doubt, 
resents our lingering suspicions in the face of her de- 
clared policy of 1941 to refrain from any attempt to 
influence the political or economic structure of foreign 
nations. Certainly, each of us will need the repeated 
reassurance that can come only through sustained per- 
formance by the other in the years ahead. Meanwhile, 
much will be gained if each will give to the other’s good 
faith the benefit of the doubt, while it scrupulously 
guards its own conduct to avoid even the appearance 
of backsliding. 

2. A second zone of suspicion is created by those meas- 
ures which each of us interprets as natural and necessary 
bulwarks of national security when they are our own, 
but as evidence of dangerously aggressive imperialism 
when taken by the other. In our view, at least, such de- 
mands as we have voiced for island trusteeships or for 
other naval bases appear mildly conservative as com- 
pared with Soviet claims for annexation of territory and 
for a general orbit of influence, under governments 
friendly to her, throughout eastern Europe in particular. 

There can be no easy solution to that problem. Bi-focal 
vision, by which one nation can look through a second 
lens ground to the prescription of another, seldom is 
achieved in international affairs. The success of the San 
Francisco Conference will provide a mechanism for in- 
ternational definition of principles and procedures which 
at least might relieve the inevitable strains. Most impor- 
tant will be the record of how each of us proceeds in our 
respective courses of action. Soviet performance thus far 
is highly unsatisfactory to us. While we have taken pains 
to clear our procedure with her, she has taken action in 
the Baltic, in Austria, and in Poland without even ad- 
vance notice to us. 

A major test of our ability to cooperate may be found 
in the Allied administration of conquered Germany. The 
proposed four-headed control of a four-way partitioned 
nation promises to be at best an extremely awkward 
mechanism of administration. At worst, it can result in 
continuous and dangerous bickering between the repre- 
sentatives of Britain, France, the United States, and 
Russia in the Berlin coordinating center, and in hope- 
lessly divergent procedures in their several zones of 
administration. There will be a compelling need for all 
of us to exercise all of the wisdom and cooperative resolve 
that we possibly can muster. 

3. A third testing ground for the future of American- 
Soviet relationships will be defined by the course of 
Russia in our continuing war with Japan. We are not 
unmindful of the toll paid by the Soviet Union in its 
magnificent European war effort. But we still are locked 
in a desperate struggle with an enemy that exemplifies 
the Fascism which America and Russia equally denounce. 
And that war is being fought in an area where Russian 
interests are importantly at stake. 

Russia has an extraordinary opportunity to create good 
will by throwing her weight speedily and effectively on 
our side. There is no doubt but that the final Pacific 
settlement will generate problems comparable with those 


of the European peace, but it is equally certain that the 
continuation of the European comradeship in arms can 
do much to promote an enduring and confident postwar 
friendship. 

4. A fourth, and highly important, potential source 
of suspicion and irritation is the intellectual blockade 
that the Soviet Union has maintained against the free 
flow of travel, intercourse, and exchange of ideas. We 
can understand the genesis of this policy and the reasons 
for its continuance while Russia entertained a constant 
fear of attack by powerful enemies. But the sustained 
perpetuation of such a quarantine by so strong a nation 
as the present U.S.S.R. could not be accepted as a protec- 
tive measure. Inevitably it would generate suspicion that 
it was rather an instrument of nationalistic isolation or 
even of contemplated aggression. A way-of-living, at 
arm’s length, with a nation that maintains such intellec- 
tual quarantines is possible; any whole-hearted partner- 
ship of effort is quite impracticable. 

5. Trading between a free-enterprise nation and one 
that operates all foreign commerce as a government 
monopoly can give rise to many frictions. That subject is 
too complicated for exposition here. Suffice it to say that, 
while difficult, it is not impossible to conduct such trade 
with mutual advantage. We are in a position to help 
Russia greatly with her program of industrial rehabilita- 
tion and expansion at great saving of cost in terms of her 
current scale of living. In return, we must have assur- 
ance that her government monopoly trading will be 
conducted for commercial rather than political ends, and 
that it will be used to encourage rather than to restrict 
multilateral and non-discriminatory world trade. 


This is a representative list of the major areas in 
which misunderstanding and distrust may be gener- 
ated, or allayed, in Russian-American relationships. 
No doubt, an equally honest list drawn by a citizen of 
the Soviet Union would be more heavily weighted by 
those features of our behavior which irritate and 
stimulate distrust on their side. If such a catalog were 
to be presented, it should receive our most searching 
and responsible consideration. 

For it is of utmost importance that our two nations, 
in concert with the other United Nations, learn how to 
get along in mutual confidence and respect. Our un- 
derstanding of each other now is so imperfect that 
our negotiations are punctuated with continuous irri- 
tations over little issues. This, inevitably, will con- 
tinue until such matters are submerged in the general 
confidence that can be achieved only through satis- 
factory settlement of the big issues. We must succeed 
in this, or the defeat of Japan will merely mark the 
end of the Second in a series of World Wars. 



A SERIES 


FOUR IMMEDIATE STEPS 

TO PERMANENT PEACE 


O nce again the inevitable course of history has ex- 
ploded the superman myth. Once again events have 
proved that crime, among nations as among individ- 
uals, does not pay. But if crime doesn’t pay it does cost. 
In our sober reflections during the period between victories 
we should try to evaluate that cost to date in casualties, 
in dollars, and in the social and economic implications of the 
greatest of world upheavals so far. 

In the flush of a major victory it is easy to forget our 
earlier defeats. It is easy for us, as survivors of this phase 
of the war, to don our own superman cloaks and assume 
that we are unconquerable. If we allow ourselves that 
luxury, even for a single moment, the outcome of our war 
with Japan and the whole future of the nation is in grave 

There have been times in the course of this first phase 
of the war when we were very close to defeat. If we had 
started later than we did to build up our air forces we 
might possibly have muddled through — but at a far greater 
cost in human life. If we had started earlier, with our 
unquestionably superior production know-how, our strength, 
added to that of the other nations of good intent, might have 
caused the Japanese to hesitate since they struck at pre- 
cisely the period when Allied aircraft production began to 
exceed that of our enemies. 

The problem of preventing future wars will not be 
solved easily. Even now, with the whole civilized world 
craving peace, grave issues arise among nations of good 

tinuing effort to attain amity among nations. But we must 
not be blind to the realization that our best efforts may 
not be good enough at this stage of human progress. 

The results of our efforts for world peace cannot be 
evaluated soundly now. It may take five or ten years, or 
even more, for these forces which cause wars to gain 
sufficient strength to test the quality of our labors toward 
the millennium. We must not relinquish our dominant 
air power until we are perfectly sure that it is safe to do so. 

T o retain our dominant air power we must develop a 
long term program based on a reaffirmation of sound 
fundamental policies, and we must execute that program 
regardless of inevitable pressures tending towards its im- 
pairment. But in the meantime there are four steps that 
can and should be taken immediately. 

First, the Army and Navy should make plans for our 
permanent peacetime air force. Our military strategists, 
whose wisdom has been proven by our recent major victory, 
are best equipped to make the decisions as to the size and 
composition of our future air force and should be left free 
to do it. In approving these requirements, the Congress 
should bear in mind that the cost of dominant air power is 
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not a drain on our resources but a contribution to our eco- 
nomic health through the employment it creates. A strong 
aircraft manufacturing industry will bolster both our 
physical and our economic security and cause future aggres- 
sors to think twice before they strike. 

Second, we must not return to the cumbersome procure- 
ment policies in force before the war. The cost of aircraft 
prototype development has gone up tremendously and now 
no manufacturer can afford to gamble on a design on a 
win all-lose all basis. In prewar days the losers in design 
competitions frequently found refuge in an export market 
nourished by an international armaments race. This sanctu- 
ary may not exist, at least in the immediate postwar years. 
But the competitive relationship among manufacturers can 
and must be maintained by the encouragement of multiple 
sources for the same types of products. This principle has 
contributed much to the superiority of American aviation 
equipment. 

A nd third, we cannot afford to assume that a possible fu- 
ture war will be like this one any more than this one 
was like the last. The weapons and materials used in the 
closing days of our war with Japan are those most likely to 
be used in some future surprise attack. And unless the Japa- 
nese surrender almost immediately, those weapons will be 
far more deadly than aay the world has so far seen. Techno- 
logical development must go on at a pace far more rapid 
than in any previous peacetime period. We must continue 
to fill in the blind spots in the aviation spectrum with new 
types of aircraft, new propulsion, and new sources of 
energy. 

Last, but by no means least, we must find a realistic solu- 
tion to the vital problem of surplus disposal lest we wreck 
our physical and our economic security in one fell swoop. 

In the words of Air Chief Marshal Tedder, "We are 
witnessing all over the world the lopsided spectacle of 
phenomenal technological improvement occurring within 
thirty years of incredibly bad government.” The truth 
of these words has come home to the thinking people of all 
nations many times in the past. In this country they repre- 
sent a sharp challenge to our new Administration. 

It is our most sincere hope that our new President will 
accept this challenge in the same spirit of fearlessness and 
understanding of his fellow men that he has demonstrated 
in his courageous career in Congress. 


<£“■ 2c 
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Carrier Aircraft Maintenance 
Is Really Tough 


By BLAINE STUBBLEFIELD, Warhington Editor, "Aviation” 

An AVIATION editor aboard one of Navy's newest flat-tops shows 
how crews overcome myriad complications of space, equipment, 
and weather to "keep 'em flying." 


A oard “U.S.S. Box hom.me Rich- 
ard”, at sea — Aircraft mainte- 
nance on this heavy aircraft 
carrier, like that on all carriers, is 
aimed at keeping 100 percent of the 
planes available for use whenever 
needed, at maximum efficiency and 
with maximum safety. Rarely is the 
100 percent availability achieved, but 
only in battle does it fall more than 
several percent below. 

There is enough air force on a big 
U. S. Navy carrier, such as this one, 
to inflict great damage on an enemy 
task force, on a flotilla of merchant 
ships, or on a large city. The aircraft 
complement of this carrier is several 
scores. One officer says that if Napo- 
leon had possessed just one such ship. 


with a trained crew, he could have 
conquered the world with ease. 

Maintenance of ship-based warplanes 
gives longer life to the equipment, 
contributes to economy, and even adds 
to the smart appearance of the air- 
planes, for all surfaces arc carefully 
polished every day. But these results 
are almost entirely incidental to the 
availability objective. 

If there is a fuselage remaining of a 
damaged plane, the maintenance crew 
can make a new airplane of it, and do 
it quickly. This may sound like super 
maintenance with all the trimmings, 
but it isn’t. The trick is replacement 
with assembled components. 

Actually, it is what is called Class D 
maintenance — Class A being major 


overhaul work on both aircraft and en- 

overhaul : and Class C, minor struc- 
tural repairs and engine installation. 
Class D includes engine changes and 
installation of components. The first 
three classes, of course, are on-shore 
work. Maintenance officers say these 
classifications often are literally tossed 
overboard, but they do serve to give 
a general line of demarcation. 

One component ready for installa- 
tion, as an example, would be a cowled 
and completely-ready engine. Hydrau- 
lic, fuel, oil, electrical and other con- 
nections — surprisingly few of them all 
told — are labeled and ready to hand. 
Nearby and also ready for quick in- 
stallation is a propeller, with plenty 
more propellers, wings, tail assemblies, 
landing gears, flaps, ailerons — every- 
thing except a fuselage — also available 
for quick fitting. And quite a lot of 
more-than-minor repair work can be 
done on a fuselage. 

homme Richard’s” airplanes is mostly 
installation work, her shop equipment 
might look pretty lean to a land-based 
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man. Of course there are welding 
torches, metal brake bending gear, 
beading machines, grinders, drill 
presses, and numerous hand and pneu- 
matic tools. Aboard ship, at this writ- 
ing, the men are proudly building a 
stand of their own for testing hydraulic 
gear. It is hoped that a field type 
instrument test stand soon can be 
acquired, since at present all faulty 
instruments must be removed and 
replaced. 

But even with their limited equip- 
ment, the crew can often take the kinks 
out of a sprung fuselage or a wing, 
weld odd broken parts, or bolt or rivet 
up something to carry the load safely 
till a new part can be had. Generally, 
however, no difficult repairs are made 
if there is a new part aboard, or a 
component that contains the essential 
part. Mainly the welding is done in 
minor structural repairs, and on some 
patching. There is no heat treating 
facility aboard, and no metal forming 
equipment. Only one component, the 
propeller, is assembled in the ship. 
Whenever a prop is taken out of stock, 
the crew assembles a replacement at 
its first opportunity. 

Organization aboard a carrier is di- 
vided into two parts : The Ship’s Com- 
pany, which runs the ship; and the Air 
Department, headed by the Air Officer 
and his Assistant Air Officer, which 
has charge of the aircraft and their 
operation. The Air Department is in 
five subdivisions: V-l, Flight; V-2, 
Maintenance; V-3, Operations, radio, 
and radar; V-4, Administration; and 
V-S, Airgroup, the pilots, bombardiers 
and radio-gunners. V is Navy’s sym- 
bol for heavier-than-air ; Z is for 
lighter-than-air. 

The moment a landing plane stops 
in the arresting gear, the pilot signals 
thumb up if it’s okay, thumb down if 
he has a squawk. The latter gives the 
handling crew its cue to put the plane 
on one of the three elevators for the 
hangar deck. Usually all okay planes 
are spotted forward during landings; 
then they arc spotted astern when all 
planes are aboard. Nearly all of the 
ship’s complement of planes can be 
parked on the flight deck, in which 
case a number of those forward will be 
catapulted when the next flight begins. 
In certain situations, however, most 
or all of the planes are in the hangar 
deck but, as already indicated, a cer- 
tain amount of maintenance is done on 
the flight deck when necessary. 

As soon as pilots alight from 
thumbed-down planes they are asked 
by a maintenance officer for details of 
their squawks, and he sends the com- 
plaints to the Planning Desk, where 
work orders are written up for the 
crews concerned — regarding engine, 



landing gear, propeller, or whatever 
unit is affected. 

Because an airplane may have one or 
several defects unknown to the pilot, 
each plane, however, reported by the 
pilot, is examined by an inspector, who 
may make out an additional complaint 
which results in another work order. 

Wherever there is work there is 
paper work, and this floating mainte- 
nance is no exception. Maintenance 
officers have offices, with desks and fil- 
ing cabinets, but very few typewriters 
are in sight. In the files is a “flight 
jacket” or folder which shows what 
has been done to every plane on the 
ship, and when. In addition, there are 
logbooks for each airplane, each en- 
gine, and each propeller. And there 
are consolidated time charts on the 
engines and planes. These charts show 
at a glance the time flown since the 
last check, and when the next check is 
due. They serve also to show up “high 

time” engines and planes which need 
attention before a strike is made. 

Some things that happen to deck- 
based airplanes are completely foreign 

planes are packed together like sar- 
dines, there inevitably are an abnormal 
lot of hangar crashes. And when so 
many planes are operating on an air- 
port no bigger than three or four 
tennis courts — an airport which is 
moving in three dimensions — plus the 
factor of very young pilots, plus con- 
tinuous high winds, plus severe eddies 
around the runway, there are bound 
to be landing and takeoff accidents. 

In routine operations these don’t 
happen every day, but often enough. 
This ship has been lucky; it has com- 
pleted a long shakedown, and is now 
six days out of port, and not a man has 


been killed or hurt. In combat, some 
airplanes come back shot up, sometimes 
with wounded crewmen aboard, and 
there are more than routine landing 
accidents. It is no secret that when a 
plane is in such shape as to jam traffic 

With aircraft taking the beatings 
not only inherent to a tiny, pitching, 
windy "airport” but from combat as 
well, maintenance becomes of prime 
importance. Too, the designs necessary 
for carrier operation add equipment 
which must be kept in top shape. 
Extra hydraulic equipment is neces- 
sary, for example, on the wing-folding 
units on the Grumman TBF Aveng- 
ers, Curtiss SB2C Helldivers, and the 
Vought F4U Corsair, some of which 
the "Bonhomme Richard” carries for 

This carrier’s maintenance crews are 
constantly alerted to hardening of 
packing, loose fittings, and hose con- 
nections to prevent hydraulic fluid leak- 
age throughout the systems, including 
landing gear and wing flaps. In some 
cases, leakage has persisted as long 
as a month, until the airplane is well 
shaken down. 

Gyro instruments, too, require con- 
stant attention due largely to the fact 
that new pilots often forget to cage 
them prior to maneuvers. Officers in 
charge report that new model instru- 
ments will help solve that problem, 
but meanwhile many instruments must 
be quickly removed and replaced by 


In normal carrier landings the planes 
are dropped some 15 to 20 ft. in stalled 
condition. This is done not only to 
lower speeds at which the arrestor 
cables are engaged, but to assure suffi- 
cient height while passing over the 
carrier fantail in case the stern rises 
on a swell at the time of approach. 
Naturally, such landings increase the 
number of tire blowouts, calling for 
speedy changes and replacements. 
However, blowouts do not appear to 
be unduly frequent ; the writer has seen 
all this carrier's aircraft take off and 
land several times without a single 
such occurrence. 

Propeller accidents are fairly fre- 
quent, due simply to crowding of 
planes on the decks, to deck crashes, 
nose-overs, and cartwheels. Rare but 
interesting is propeller damage by hit- 
ting cartridges and belt linkage dis- 
charged from the guns of airplanes 
flying ahead. Too, there are the usual 
encounters with unwary birds. 

How the ship’s men avoid being 
sliced up by propellers of planes stand- 
ing nose-to-tail and wing-to-wing is 
a mystery to this observer, even 
though signs everywhere, and the 
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sound amplifier, give constant warn- 
ing. Fortunately, however, injuries 
and fatalities are surprisingly few. 

Salt water at sea is the bane of 
maintenance men. It flies through 
and all over the ship in wind and spray. 
In storms it comes aboard in green 
swells. It constantly eats into most 
metals and other materials. It roughs 
up skin surfaces, sometimes setting up 
10 mph. of additional drag if not 
removed. 

The best remover of salt is fresh 
water, but unfortunately the ship’s 
evaporators, though huge, have trouble 
enough producing sweet water for 
boiler feed, drinking, laundry, cooking, 
and two or three thousand shower 
baths every day. Such is the pro- 
ficiency of the “Bonhomme Richard's" 
water engineers, however, that they 
merely complain about tap hogs. Men 
can stand in the shower to their heart's 
content (if they have time) and no 
gestapo will stop them. So there’s little 
water for washing planes. All the 
known anti-corrosives are used in 
the building of Navy planes, and every 
accessible part is kept rubbed down 
and filmed with resistant oil, but still 
the sea’s chemistry works at enormous 

Biggest seagoing handicap against 
airplane maintenance, though, is lack 
of space. As space-economizing wing 
folds are improved, the saving goes to 


more planes, not to more room. This 
carrier is as long as three football 
fields end-to-end, and has a beam of 
over 80 ft., but there are between two 
and three thousand men aboard and 
they are always in each other’s way. 
Each one of the 243 maintenance men 
has to step around or under or over 
another man at almost every move. 

As already indicated, the airplanes 
are packed in — like the gadgets in a 
parachute kit. Every time one moves 
more than a few steps it is necessary 
to crawl under a wing or a belly. If 
a nearby propeller isn't running, that's 
lucky. If a work stand has to be 
moved, it must be collapsed and pushed 
under or around. Many of the wings, 
tail pieces, propellers, and other com- 
ponents, are suspended overhead r 
placed on bulkheads, and many tools 
and parts are available at the top of a 
long ladder. 

But considering limitations, the ar- 
rangement and economy of space is 
admirable and practical. The work- 
shop and much of the parts storage 
occupies the extreme aft section of the 
hangar deck, and what might be called 
a mezzanine deck. Clearance in the 
hangar deck is actually three decks of 
elevation, to accommodate propeller 
height. 

Next to space limitation in nuisance 
value probably is the motion of the 
ship. This takes the form of roll and 


pitch, which seldom stop entirely, and 
vibration caused by the four gigantic 
engines and propellers which, of course, 
never stop except in port. When these 
are augmented by the disturbance from 
2,000-hp. airplane engines and the 
ship’s guns and catapults, the total 
rumpus is, to put it mildly, very dis- 
concerting. The motion diminishes 
hand dexterity, especially on small 
manipulations, and the turmoil uses up 
the men’s energy. 

Very seldom if ever is the entire 
ship’s complement of airplanes on 
either the hangar deck or the flight 
deck, which further complicates main- 
tenance. The lower deck is of course 
well protected from the wind, is well 
lighted, comfortably warmed in cold 
weather, and well ventilated. But the 
upper deck, where some maintenance 
work must be done, is nearly always 
too windy for comfort. The ship’s 
cruising speed of 15 to 25 knots creates 
quite a breeze, and when she opens up 
to top speed, and heads into any sort 
of gale, it takes effort even to stand 
up, let alone work in the wind. In fact, 
the limitation on human ability to work 
in wind is the limitaton on flyability 
of the deck — the airplanes can take 
more wind than can the crews. The 
new high-lift planes of this war show 
little tendency to blow over, but of 
course on shipboard they are all 
lashed down. 

All work possible is done on the han- 
gar deck because of the obvious ad- 
vantages, among which should be men- 
tioned the excellent hoisting equip- 
ment, electrical, oil, air, and other 
services. 

Work hours are any hours when 
there’s flying; other times the crews 
aim at an S-hr. day. There is very 
little grumbling, no slacking. The boys 
are mostly from schools, farms, drug 
stores; few consider ideas about the 
rights of labor. Most of them are 

about their ship and their airplanes. 
Their officers wear work clothes, stay 
on the job, require no military formal- 
ity, and give no sign of compulsion. 

Each man on a Navy ship has sev- 
eral jobs. Maintenance men get 
“pulled off” their airplanes to man 
battle stations, to break out provisions 
or, like other crewmen, to do any es- 

The life of a maintenance man — or 
anyone else — aboard a carrier is not 
easy. Like shore-bound maintenance, 
much of the work must be done in the 
dead hours of the night, after flying 
has stopped. And it must be done 
under all the difficulties imposed by the 
very nature of carrier operations. But 
the boys from the schools, the farms, 
and the drug stores really do the job. 
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Australian Boom Hinges 
on Private Enterprise 


Australian postwar plans envisage early inauguration 
ot London-Sydney route by Qantas Empire Airways 

this craft, specially built lor Duke ot Gloucester in 


transport^* operations. (British Combine photo) 


By H. BOWDEN FLETCHER, DFC 

Vast expansion in transport network and maintenance of produc- 
tion capacity is seen if government monopoly can be avoided in 
the "down under" continent. 


D espite a serious threat of 
nationalization, Australian air- 
line operators are planning well 
ahead for postwar expansion, basing 
their programs partially on prospects 
of receiving at least part of their equip- 
ment from Australian aircraft fac- 

lt is generally felt in the industry 
that, if government monoply can be 
avoided, a boom in civil air transpor- 
tation is assured; for at least five 
major groups, four of which envisage 
use of American aircraft, are taking 
steps looking toward airline expansion. 

Prominent among them is Qantas 
Empire Airways which, in conjunc- 
tion with British Overseas Airways, 
has announced a plan for daily service 
— to commence almost immediately — 
oyer a route from London to Sydney 
via Perth, in Western Australia. 
BOAC would fly the London-Ceylon 
portion; Qantas from Ceylon to Syd- 
ney. 

According to present plans, the serv- 
ice would be inaugurated with Yorks, 
transport version of the Avro Lan- 
caster bomber; and 60 pilots, 20 aviga- 
tors, and 20 wireless operators have 
already been selected for an intensive 
course on the civil transport angle. 
Most of these men have been selected 
from the Royal Australian Air Force 
and have had operational experience. 
The proposed schedule calls for a 


60-hr. journey which would, of course, 
lower the prewar time taken by the 
same companies over their flying-boat 
route via Singapore. It will, of course, 
link with the Sydney-New Zealand 
service currently operated by Tasman 
Airways in which Qantas, BOAC, and 
the New Zealand government each 
have a third interest. 

Ansett Airways plans a 30-hr. Aus- 
tralia-America service, using Lock- 
heed Constellations. This proposed 
service is based on the craft having a 
270-mph. cruising speed over a 4,000- 
mi. range, and it would provide sleeper 
accommodations for 24 passengers. 

Plan 270-Town Pickup 

This same company has an ambitious 
scheme for an airmail pickup service 
between Melbourne and 270 towns in 
Victoria. The idea is to deliver the 
mail by parachutes of the type at 
present used in military service to drop 
supplies from low altitudes, and to 
pick it up in much the same way that 
messages are now picked up by mili- 
tary craft. Distribution of morning 


and evening metropolitan newspapers 
is a part of this plan, and other cargo 
undoubtedly is under consideration. 

Australian National Airways has 
placed an order for between £2,000,000 
and £3,000,000, Australian (approxi- 
mately $6,480,000 to $9,720,000) worth 
of Douglas planes for delivery as soon 
as war conditions permit. The com- 
pany has not announced any definite 
plans, but it is expected to increase the 
frequency of present services which 
stretch from Perth to Cairns, in 
Queensland. It is also understood to 
be considering overseas services, in- 
cluding an extension to New Guinea. 

Australian National has also made 
an offer to purchase Guinea Airways, 
a proposal submitted by directors to the 
latter company’s shareholders, with 
recommendation that it be accepted. 
Under the plan, Guinea Airways would 
receive 275,000 preference shares of a 
par value of £1 Australian, bearing a 
fixed dividend rate of 6 percent, with- 
out further participation in profits. 

Certain Guinea Airways sharehold- 
(Tum to page 259) 
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How to Estimate Costs 
In Feeder Airline Operations 

PART III OF A SERIES 


By JAMES G. RAY, SoirfW Airway, Co. 

Detailed here is a sound procedure for measuring direct and indirect 
feeder expenses, together with a method for balancing them against 
potential income as a means of predetermining profitability of pro- 
posed operations. 


olume of air traffic from the 
smaller cities and towns should 
be considerable — and feeder air- 
line operating methods can be devel- 
oped that will furnish a service having 
substantial advantages over other 
forms of transportation. These two 
prime points were demonstrated in 
our two previous articles, and it is now 
in order to look at the probable costs 
of feeder operation. 

To date there has been no actual 
operation of a true feeder airline carry- 
ing all three types of traffic — passen- 
gers, mail, and cargo. Without specific 
operating data, the discussions of costs 
necessarily will be somewhat general ; 
we will have to say what they should 
be instead of what they actually are. 
Many assumptions must be made, in- 
cluding the one that the method of 
operating will be as already outlined 
(all previous articles). 

This method calls for carrying pas- 
sengers, mail, and property by making 
regular landings at points of service 
when passengers are to be taken on or 
let off and by making mail and express 
pickups at all other points of service. 
The most suitable type of aircraft was 



600-1,000 lb. of mail and cargo. It 
should have a tricycle landing gear 
and flying characteristics that would 
permit its operation out of sea level air- 
ports having 2,500-ft. runways. Vari- 
ous operating procedures were recom- 
mended that would decrease landing 
time losses and thus permit faster 
scheduling. 

If we compare the cost of feeder 
operation to known items of trunk air- 
line operation, we find that certain 



things are more expensive while others 
are less. Best examples of lower cost 
are found in the items that make up 
passenger service. In general, passen- 
gers riding the short distances on 
feeder routes will not require the same 
conveniences and comforts as are 
provided on trunkline planes. The 
traveling public has been taught to ex- 
pect this by the railroads, which fur- 
nish much less service to off-mainline 

Among services that can be dis- 
pensed with are hostesses and meals 
aloft. Passenger scats need not be 
luxurious, which will save weight 
Also, they can be put closer together 
in the cabin and the aisle can be nar- 
rower, which will save space. Possi- 
bly, less sound proofing will be needed. 
Passengers can be expected to look 
after their own luggage to some extent, 
and if convenient loading steps are pro- 
vided, they can go aboard or deplane 
without assistance. Somewhat less 


service will be required in the booking 
of passengers; also less in the way of 
waiting rooms and other passenger 
handling facilities and personnel. All 
of these things tend to lower operating 

Cost items that will increase are 
principally those affected by the 
greater frequency of landings. It is 
obvious that aircraft which make 
frequent landings will be subject to 
extra wear and consequently to higher 
maintenance. Extra gasoline will be 
used in getting back to cruising alti- 
tude and speed. Though the operating 
method assumed earlier calls for an 
on-course operation whenever possi- 
ble, inevitably some mileage will be 
lost in circuitous flight in maneuvering 
for landings. Frequent landings will 
slow up the schedules which, in turn, 
will increase the per-mile costs because 
depreciation and other fixed items of 
overhead must be absorbed by fewer 
total flight-miles. 

Certain costs, such as pilots' salaries, 
etc., are approximately the same for 
large or small aircraft. When these 
costs must be absorbed by a smaller 
number of passenger seats, the cost 
per seat-mile is necessarily higher. 
But larger aircraft usually cannot be 
used in feeder operation because, as 
pointed out in the previous articles, 
schedules must be flown more fre- 
quently. Passengers will not wait long 
for a schedule if the journey is short. 

The volume of traffic usually will 
not be great enough to give high load 
factors if large aircraft are used. 
Smaller aircraft running at a high load 
factor will cost less per seat-mile than 





larger aircraft carrying more empty 
seats. Thus, the aircraft's size is set 
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at say, 12 to 15 passengers as the best 
compromise between the better econ- 
omy of large aircraft and the necessity 
for frequent scheduling. An aircraft 
of this size embodying the latest techni- 
cal and engineering advancements that 
have been made during the war, should 
operate at a seat-mile cost as low as 
the prewar Douglas DC-3. 

Another cost item that may increase 
is the charge covering landing fees 
and passenger facilities due to the 
larger number of airports involved. 



However, the cost per airport should 
be considerably less because the air- 
ports are smaller. If the average 
charge per airport is reasonable, the 
per-mile costs should not increase in 
view of the frequent schedules. 

In this connection it can be expected 
that the towns will make reasonable 
charges for the use of their airports in 
the beginning of feeder operation. The 
service will be valuable to them, hence 
they' should help get it established. But 
for some time to come the feeder air- 
line cannot pay the full carrying 
charges of all the airports it will need 
to use. Some means should be pro- 
vided for determining uniform landing 
charges ; it may be necessary to discon- 
tinue service to a town if its charges 
are exorbitant. 

The easy way to estimate the cost 
of an airline operation is to take the 
direct flight costs for the type of air- 
craft to be used and increase them by 
an arbitrary percentage deemed suffic- 
ient to cover all other expenses con- 

ately, this method may be unreliable 
for feeder airlines because there has not 
been enough actual practice to deter- 
mine the correct percentage to use. 

For a given system of feeder routes, 
fairly accurate cost projections can be 
made by taking each item of expense 
and carefully analyzing it. For in- 
stance, each point of service can be 
analyzed as to facilities and personnel 
that will be required, basing the calcu- 
lation on the amount of traffic expected 
from that town. When these are 
known, it is easy to figure their costs. 

As an example, Town D on the 
sample route given in last month’s 
article would generate 4.6 passengers 
per day. Five round trip schedules 
and 3.4 landings were projected to give 
this service. The station could be 
operated by one man, at a time; he 
would be both ticket agent and opera- 


tions man. His pay would run about 
$140 per month. And because the sta- 
tion would need to be open longer than 
8 hr. per day, two men would be 
needed. 

If we assume the airport charges 
plus passenger facilities to be $100 per 
month and communications and inci- 
dental costs to be another $50, the total 
is $430 per month. Some additional 
expense for transporting mail and ex- 
press between town and airport must 
be allowed for, over and above the 
revenue from carrying passengers on 
the same trips. But this would not 
bring the total above $500. 

Town H of the sample route is 
smaller than D and has 3.1 passengers 
and 3 schedules. Service to it could be 
limited to the 8 hr. of a single shift, 
thus requiring only one man. The total 
cost of the station would be about $300 
per month. Station E, with its 18 
passengers per day and its five round 
trip schedules, would require at least 
three men. The cost of this station 
probably would run about $750 per 

Likewise, the various departments 
of the operating organization can be 
analyzed. From the number of aircraft 
and the hours of flying per month, the 
man-hours of maintenance can be cal- 
culated. Similarly, the personnel 
requirements of the traffic department, 
of communications, and the other de- 
partments, can be determined. The 
materials needed by the various depart- 
ments can be estimated, except where 
a new type aircraft is being placed in 
operation for the first time. If there 
is no actual maintenance data based on 
operating experience, it may be quite 
difficult to estimate the cost of mater- 
ials for maintenance. 

For the purpose of this article, it is 
obviously a matter too complicated to 

which to project a complete set of costs 
for a hypothetical feeder airline oper- 
ation. The assumptions would be too 
difficult to follow and probably would 
not apply exactly to any feeder system. 
But, to establish the method of esti- 
mating expenses, certain of the major 
cost items can be analyzed and com- 
pared percentage-wise with corre- 
sponding trunkline costs. 

Pilot costs on the trunklines run 
about 8c. per revenue mile or about 
13 percent of the total operating costs. 
If feeder airline pilots are paid accord- 
ing to the ruling of the National Labor 
Relations Board, which presently de- 
termines trunkline pilots' pay, the cost 
would be 8.7 c. per mile for both pilot 
and co-pilot, assuming an operating 
speed of 150 mph. and that the pilots 
fly 75 hr. per month, 20 of which would 
be at night. This item would be about 


18 percent of the total operating cost. 

However, it seems probable that 
pilots’ pay will be scaled down some- 
what for feeder airline pilots. The 
present wage scale was set for trunk- 
line pilots, flying DC-3 equipment. 
Recently, the pay of pilots flying 
TWA’s Boeing Stratoliners was in- 
creased some $80 per month, because 
they are flying larger airplanes. This 
same line of reasoning would indicate 
that feeder airline pilots, flying smaller 
aircraft, may be paid less than the 
present NLRB ruling. 



The cost of gasoline, insurance, etc., 
would be proportionately about the 
same as in trunkline operation and 
would bring the total direct flying costs 
to about 15c. per mile. Flight equip- 
ment maintenance and depreciation 
would run another 10c., totaling 25c. 
per mile as the direct aircraft operating 

In 1940, the last prewar year, this 
figure was 30.57c. for the trunklines. 
The difference seems to be easily ac- 
counted for by the difference in size 
and cost of the flight equipment. Also, 
a larger percentage of feeder airline 
flying will be in daytime, for which the 
pilots' pay is less. 

Three of the eight items making up 
ground and indirect cost are apt to 
differ from corresponding costs in 
trunkline operations. These are ground 
operations, traffic and sales, and pas- 

Ground operations may need a larger 
number of employees because of the 
larger number of points of service. On 
the other hand, many of these em- 
ployees can work part time for ground 
operations and part time for traffic and 
sales, so that the over-all cost of per- 
sonnel for both departments may not be 
greater than in trunkline operation, 
where separate staffs are used for each 
department. Passenger service is cer- 
tain to run considerably less because 
no hostesses or food service will be 
needed. 

If the sample route considered in 
last month's article were operated as a 
part of a feeder airline system made up 
of other similar routes, and if suffi- 
cient route miles were included to 
permit realization of the economies of 
size, the total operating costs should 
closely follow the breakdown shown in 
Table I at bottom of next page. 


Ill 
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In last month’s article, the probable 
revenue from passengers on the sample 
route was shown to be about 40c. per 
mile. The remaining 9c. per mile to 
equal the total cost of 49c., as shown 
in Table I, would have to be paid for 
by revenue from mail and express. 

In the first article of this series, it 
was shown that probable volume of 
mail generated daily would be about 
S lb. per 1,000 population. The sample 
route, with a population of some 120,- 
000, thus would generate about 600 lb. 
of mail per day. The cost ascertain- 
ment reports of the Post Office De- 
partment show that the average rev- 
enue per pound for airmail at the old 
6c. per ounce rate is $178697. The 
figure for the new 8c. rate is not avail- 
able and should not be used in any 
case, since it is expected that this rate, 
which was a wartime revenue meas- 
ure, will be repealed when hostilities 
are over. Thus, 600 lb. at $1.78697 is 
$1,072, which represents the total rev- 
enue to the Post Office Department 
from the airmail generated by the 
sample route. 

As was shown in the first article, 
the express poundage would run about 
60 percent of the airmail which, for 
the sample route, would be about 360 
lb. daily. The express revenue of All 
America’s feeder operation for the 
year 1943 was 6.54c. per pound, and 
360 lb. at 6.54c. is $23.50 or 2.7c. per 
revenue mile. Thus we have 40c. per 
mile revenue from passengers, plus 
2.7c. from express or a total of 42.7c., 
leaving 6.3c. of the 49c. per mile oper- 
ating cost to be paid by airmail. 



operation to break even. 


Of course, nothing like all of the 
$1,072 would be available as pay to the 
feeder airline operator without incur- 
ring subsidy. Much of the mail, prob- 
ably at least two-thirds of it, will have 
to be handled by other air carriers 
before it reaches its final destination. 
Also, it will require ground handling 
at its points of origin and destination. 

So far, we have considered only the 
actual operating costs, and of course, 
the operating company will need to 
make a profit. This will add another 
2c. or 3c. per mile to the 49c. of actual 
operating costs. But a figure of ap- 
proximately $1,000 per day will still 
be available to take care of all the 
remaining expenses in connection with 
handling the mail, and to pay the Post 
Office Department a substantial profit. 

Thus, if the above assumptions and 
estimates are anywhere near correct, 
feeder airlines would prove to be 
profitable to the government In fact, 
the assumptions would have to be a 
long way from correct before the gov- 
ernment would be put to any great 
expense. Compared to actual trunk 
line operating costs, they are not out 
of line. Eastern Airlines, using 
Douglas DC-3 equipment, operated for 
52.98c. per mile in 1940, only 3.98c. 
higher than the figure arrived at here. 
Continental, Inland, and National, all 
using aircraft smaller than the DC-3 
but larger than the proposed feeder 
plane, operated at costs of 42.78c., 
42.53c., and 40.78c., respectively — all 
well below the cost figures projected 

These comparisons with the actual 
cost figures of trunkline carriers indi- 
cate that the figures projected above 
are in line. The traffic projections 
used here are equally conservative and 
are based on actual records of trunk- 
line traffic generation as taken from 
the CAB surveys for 1940. 

There seems to be little possibility 
that feeder airlines would prove to be 
expensive ventures for the govern- 
ment, if proper routes are laid out with 
due regard to their traffic generating 
possibilities and are operated correctly 
in units large enough to provide suffi- 
cient size for good operating economy. 



If these fundamental concepts are not 
followed, however, they can become 
wasteful of public funds. 

There are many good and sound 
reasons why feeder airlines should be 
established now. They can provide 
overnight airmail from practically 
every town in the country to every 
other town. Passenger service can be 
furnished most of our cities and towns 
having a population of more than 
4,000 or 5,000. Nearly an additional 
third of our national population can 
be given direct air service. 

By their extensive use of aircraft 
and aviation products and accessories, 
considerable economic support can be 
given to our aviation industry — a sup- 
port that must be provided in some 
form because of aviation’s importance 
to our national defense. Additional 
employment of highly trained aviation 
personnel — also essential to our na- 
tional defense — would be provided at 
a time when such re-employment will 
be important to our national recon- 
version program. 

The argument most generally ad- 
vanced against the expansion of our 
air transportation system to include 
direct service to a large number of 
smaller cities and towns is that feeder 
airlines will need excessive govern- 
mental expenditures for their support. 
This line of attack is being made by 
trunklines in the CAB hearings now 
being held on feeder applications in 
various parts of the country. Subsidy, 
they say, is a very vicious and un- 
savory thing. 

This is an odd position for the 
trunklines to take, for they owe their 
very existence to the subsidy paid 
them for many years. A number of 
the smaller trunklines are still receiv- 
ing it, and all are paid more per pound 
for carrying mail than they receive for 
carrying passengers or other cargo. 

Fortunately, feeder airlines should 
not be nearly as expensive in their be- 
ginning as were the trunklines. The 
reasons are not difficult to understand. 
Technical knowledge is now available 
to build special aircraft that will be 
efficient vehicles of transport for 
feeder airlines. Operating procedures 
have been developed to greatly increase 
the efficiency of the service which can 
be rendered, moreover the public has 
been educated to the safety and value of 
air transportation. 

None of these advantageous factors 
marked the beginning of trunkline 
operation, hence a long period of sub- 
stantial government assistance was to 
be expected. Accordingly, the present 
situation is not analogous — the neces- 
sary technical knowledge is available 
and the public has accepted air travel. 

One of the best investments this 
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country ever made was to spend fed- 
eral funds during the 1920’s and 1930’s 
to establish and support a trunk air- 
line system. This investment has paid 
for itself many times over. And this 
swift and efficient transport service 
has been of inestimable value to the 
war effort. The operating know-how 
and trained personnel from the trunk- 
lines have formed the nucleus of the 
Army and Naval air transport services. 

Pity is that our airline system was 
not larger at the beginning of the 


war. We sorely needed many times 
what we actually had. If we had in- 
vested twice or three times as much 
money in building up a larger airline 
system before the war, it would per- 
haps have saved us billions of dollars 

Added to this is the fact that profits 
from airmail in the last few years have 
repaid the government all the subsidy 
expenditures ever made to the air- 
lines. In other words, we have gained 
these tremendous benefits from this 


great national asset and, in addition, 
have already got our purchase price 
back. 

Completion of our air transport sys- 
tem by extending direct air service to 
an additional one-third of our popula- 
tion should further enhance the value 
of this national asset. Buying a na- 
tional system of feeder airlines should 
cost very much less than did the trunk 
airline system — indeed there is much 
evidence that it might not require any 
subsidy at all. 





Typical layout a t Iced or lino operation, showing how a trade area 
could be covered by combination of passenger, mail, and cargo land- 
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NOVEL PRESENTATION 
PROMOTES FLIGHT COURSES 


Faced with the problem of making sales among several classes of 
flight prospects in a single campaign, Wiggins Airways devised this 
unusual — and highly effective — piece of advertising. 


N owadays, when nearly every- 
one interested in aviation has 
acquired a smattering of the 
knowledge and the nomenclature, the 
selling of flight courses runs the risk 
of becoming involved by discussions on 
almost any phase of flying but that of 
instruction. 

This situation is in no way bettered 
by the fact that there arc a number 
of different types of prospective flight 
students, each of whom has to be ap- 
proached in a slightly different man- 
ner. High school boys, discharged GI’s 
wishing to qualify for commercial 
work, aircraft mechanics, women of 
all ages, those who already hold a pri- 
vate pilot’s license, and several other 
classes, all arc good material for the 
flight school. Yet few of them have 
either the same needs or viewpoints. 
In order to sell to as many different 
classes as possible in a single mail 
campaign, Wiggins Airways of Nor- 
wood, Mass., planned the special book- 
let illustrated in this article. Illus- 
trated by Cartoonist Dahl, of a leading 
Boston daily, and written in conversa- 
tional style, this 16-page book has had 
remarkable success. In fact, Wiggins 
states it has been swamped by demands 
for it, including calls from other oper- 
ators in all parts of the country. To 
accommodate these requests, the com- 
pany has prepared proof sheets of both 
the cartoons and text, making a nomi- 
nal charge to cover the artist’s royalty. 

Most remarkable instance of the 
popularity of this booklet is the fact 
that two agencies for competing makes 
of lightplane in the same city arc both 
using this sales method with good 

Beginning with a cartoon of a puz- 
zled man shaking a package, with the 



caption reading, “What’s In It?”, the 
first page starts out — 

“Maybe you want to be an airplane 
pilot and maybe you don't. . . . Per- 
haps you want to find out what flying 
is all about. . . . Possibly you’d like 
to do a little flying, just to know how 
it feels to jiggle the controls. . . . 
Maybe you want to solo. ... As for 
you who have ambitions to become 
private and commercial and instrument 
pilots. . . . Each of the ‘packages' out- 
lined here is a course complete in it- 
self. And each is a complete part of a 
more advanced course, so you can 
progress from one to another, if you 
wish, without loss of time or money.” 
So, by the end of the first page, every 
class of prospective student has been 
mentioned. And the cartoons — which 
are excellent — guarantee that the book 
will not be laid down until every page 



has been turned. Meantime, the reader 
has his eye out for the particular 
“package” containing the instruction 
which interests him. 

Package No. 1 is labeled $6 and its 
contents are described as five evenings 
of lectures which work you “up to the 
point where you can discourse learn- 
edly on : Navigation (how to get there 
and back without going on a Cook’s 
tour) ; meteorology (the weather and 
what to do about it) ; Civil Air Regu- 
lations (how Uncle Sam polices the 
air space) ; general servicing of air- 
craft (what to do when you’re miles 
from a mechanic). . . . There’s no 
flying in this package, but you can 
go right on from here if you decide 

Second package, priced $30, includes 
the first one and also offers four in- 
struction flights. “You’re not a pilot 
when you’ve finished the contents of 
this package, but you are a flyer," says 
the text. “So now you can talk like a 
flyer and act like a flyer. Of course, if 
you want to get a license, there’s no 
reason why you shouldn't go on from 
here.” Here, the cartoon opposite the 
text depicts a two-place plane in which 
the student is accompanied by an in- 

Then, on the next page, the same 
plane and student is shown — but minus 
the instructor. The student now sports 
a wide grin of confidence, due to hav- 
ing absorbed the $98 contents of Pack- 
age No. 3, the solo flight course. 
“Uncle Sam won’t let you carry pas- 
sengers yet,” says the caption, “but 
you can scoot around on aerial jaunts 
by yourself, without an instructor to 
jog you. (And if you keep going you 
might get really good. Take a look at 
the next page).” 

On the next page the same student 
appears with the girl friend in the 
seat formerly occupied by the instruc- 
tor. “You’ve really got places when 
you've digested the contents of this 
package,” which costs $380 and is the 
private license course. “Uncle Sam 
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says you’re ready to carry passengers 
from here to anywhere (weather per- 
mitting). . . . You can rent a seaplane 
now and take your friends fishing at 
some remote lake. Some people say 
you’re only beginning to fly when you 



get your private license, but of course 
those people are commercial pilots and 
have a lot of ‘hours’ to their credit. 
The only satisfactory way to answer 
them is to become a commercial pilot 
yourself so you can talk on their level. 
. . . Turn the page." 

By this time the man who still reads 
has begun to imagine all the things he 
would be able to do "if." So he turns 
the page and finds a picture of the 
same flyer — a student no longer — wear- 
ing an airline uniform and piloting a 
crowded airliner. “Now there’s money 
in it for you," reads the caption con- 
cerning the commercial pilot’s course ; 
i.e., $1980-priced Package No. 5. If 
you’re interested in a commercial 
course better drop around and talk it 
over. You're getting into flying in a 
big way now — too big for one page of 
this booklet.” 

Now almost convinced that he, too, 
can be an airline pilot, the reader again 
turns the page and finds Package No. 
6, covering instrument flight training, 
with cost varying from $10 for an hour 
in a Link trainer to $480 for the CAA 
instrument rating course. “After you 
get your instrument rating, it’s legal 
for you to fly into a cloud and see 
what’s in the middle. Other pilots 
can’t do that.” And thereupon the 
booklet closes, with a short advertise- 
ment appended telling the prospect 
where to apply. 

Fred. S. Tobey, formerly publisher 
of Yankee Pilot and now in charge of 
publicity for Wiggins Ainvays, par- 
ticularly notes that students pay “by 
the package” under this system, rather 
than on an hourly basis, as formerly 
was customary. Mr. Tobey also states 
that the solo flight package — No. 3 — 
at $98 has proved the most popular 
and has developed numerous students 
to order Package No. 4, leading to the 
private license. 

Since the courses are arranged on a 
progressive basis, each covering the 
subject matter of those before it, the 
student is not out of pocket when trans- 
ferring from one course to the next. 
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Forecast New Type Loans 

For Transport Expansion 


Analysis of banking group study shows domestic and international 
route growth will require $750,000,000 new funds for flying and 
ground equipment, bringing additional items to balance sheets. 
Hence experts — 


By RAYMOND L. HOADLEY, fma 


T he huge financing programs 
faced by the airlines in the next 
5 yr. augur almost as startling 
a picture of industrial growth for one 
of America’s newer industries as has 
the war production record of the air- 
craft manufacturers. 

Our domestic airlines will need 
$500,000,000 in additional funds for 
expansion in the next half decade, 
while U. S. flag operators flying the 
international routes will require $250,- 
000,000 — a grand total of $750,000,000 
to fin mce American commercial air- 
lines by 1950. 

These are the same airlines which 
have never had as much as $10,000,000 
outstanding in debt and which today 
value all their property at little more 
than $50,000,000, having a net worth of 
about $100,000,000 and a combined 
working capital of $85,000,000. 

These amazing figures on airline 
finance are not just pulled out of the 
air. They are the result of the most 
comprehensive study on airline expan- 
sion and financial requirements ever 
made. They were compiled by three 
big New York banks — Bankers Trust 
Co., Chase National Bank and the New 
York Trust Co., along with the Mutual 
Life Insurance Co. — after months of 
study, consulation, and survey by finan- 
cial men of the group, together with 
prominent technicians of both airplane 
manufacturers and transport com- 
panies. Public officials also were con- 
sulted. 

First, this research group went into 
the matter of traffic potential and found 
it reasonable to expect that the domestic 
airlines will fly some 8,000,000,000 


passenger-miles by 1950, compared 
with a little over 2,000,000,000 last 
year and approximately 1,600,000,000 
in 1943. At the same time gross oper- 
ating revenues will jump from around 
$150,000,000 in 1944 to $500,000,000 
in 1950. For the first few years after 
1950, traffic is expected to increase at 
a rate of 15 percent annually. 

In order to carry the traffic projected 
for 1950 the domestic airlines will need 
equipment with approximately five 
times the seating capacity of their 
present fleets. Since many of the 
planes used will be of greater capacity 
than those now operated, the number 
of airplanes will be three times larger 
than those now in service, or nearly 
1 , 000 . 

This means that the domestic lines 
can budget around $300,000,000 for 
flying equipment and spare parts in 
the next 5 yr. and another $100,000,000 
in such facilities as hangars, mainte- 
nance equipment, communications, and 
office equipment. Furthermore, the ex- 
perts say, these lines will need another 
$100,000,000 in additional working 
capital to take care of this huge ex- 
pansion in plant and equipment. 

Thus the domestic lines are figured 
to need in the neighborhood of $500,- 
000,000 by 1950. This estimate in- 
cludes a reasonable allowance for 
creation and expansion of feeder lines 
as well as for anticipated development 
of cargo and express business. Also 
influencing the estimate is the prob- 
ability that domestic first-class mail 
will travel by air whenever expedient. 

Regarding the line to fly interna- 
tional routes it is obviously much more 


difficult to make projections. However, 
the figure of $250,000,000 is set down 
as the approximate amount that the 
lines operating abroad will have to 
spend by 1950. More than one-half 
of this amount, it is estimated, will be 
for flying equipment, the cost of which 
necessarily will be higher than for 
types used in domestic operation. 

How will this combined total of 
$750,000,000 be financed? According 
to the study it will be provided in about 
the following manner: 

Retained profits $80,000,000 

Depreciation 170,000,000 

Sale of stock 150,000,000 

Creation of debt 350,000,000 


Total $750,000,000 

Creation of $350,000,000 in debt 
(even though the maximum outstand- 
ing at any one time should be well 
under this figure because of regular 
amortization and its creation over a 5- 
yr. period) obviously represents a radi- 
cal departure for the airlines. As 
previously stated, their debt commit- 
ments up to now have been under 
$10,000,000. 
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Well managed lines, however, should 
be able to borrow a substantial portion 
of the cost of their flying equipment. 
The huge size of such potential bor- 

be secured. While there has been much 

able use of the railroad equipment 
trust type of loan, no such standardized 
type of borrowing instrument is likely 
to be adopted in the near future. 

The chattel mortgage, conditional 
sale contract, and equipment trust ap- 
pear to be the most likely mediums for 
airline financing in the next few years. 
Certain changes in legislation are be- 
lieved desirable by the bankers, and the 
type of loan used will be influenced by 
the legislation that is passed. But it 
appears that the chattel mortgage will 

operation while the equipment trust or 
conditional sale contract may be used 
for airlines operating abroad. 

Chattel mortgages are open to air- 
lines, as they have not been to rail- 
roads, because airlines do not have 
general mortgages containing after-ac- 
quired property clauses. Under a 
railroad’s general mortgage, when 
equipment was purchased it fell into 
the “maw’’ of the mortgage, and so first 
liens^ by wav of chattel mortgages 

When equipment is operated abroad, 
the chattel mortgage is the least de- 
sirable form of debt since the concept 
of the chattel mortgage has little legal 
recognition outside the United States. 
But for domestic operations it appears 
to be the simplest and most flexible, 
and therefore the most desirable — at 
least in the opinion of the bankers. 
They point out that later purchases of 
equipment can be more easily financed 

original chattel mortgage because of 
the general familiarity with these 
mortgages. 

The reason equipment trusts are fav- 
ored by the bankers for use by inter- 

ure abroad the airplane, under the 



equipment trust, stands in the name of 
the lender rather than in that of the 
operator. It has the disadvantage, how- 
ever, of being a far more complicated 

The conditional sale contract stands 
in an intermediate position between 
equipment trusts and chattel morgages. 
Unlike the equipment trust holder, the 
lender has only a bare security title, 
does not claim to be the general owner 
of the equipment, and has no lease. 

Before any financial institution 
grants a large loan to an airline for a 
period of several years, the bankers say 
they will have to satisfy themselves 
on a number of technical problems in 
addition to the usual credit considera- 
tions. Such problems include the abil- 
ity of the company's routes to produce 
the traffic required to service the loan, 
suitability of the airline s equipment 
for its routes and traffic, obsolescence 
of the flying equipment and non-flying 
facilities, and adequacy of spare parts 
purchases and of ground facilities. 

The credit factors include the usual 
appraisal of management, the airline’s 
operating record, and an analysis of its 
future prospects. Beyond that, the 
lender will want to be sure that the 
company has a sound capital structure. 
In this respect the banking and insur- 
ance study sets up a yardstick that the 
capital base of an airline should con- 
sist of at least 50 percent stock owner- 

At present, of course, the capitaliza- 
tion of nearly all the airlines consists 
of common, and in a few cases like 
United Air Lines, preferred stock. But 
as the expansion program materializes 
not only will the amount of stock out- 
standing increase in many cases, but 
the feature of funded debt will appear 
on balance sheets for the first time in 
substantial amounts. Thus the propor- 
tion of stockholders' equity in their 
companies is bound to decline materi- 
ally. 

The question of obsolescence is one 
into which the lenders will delve with 
unusual care, for that will be the crux 



of any airline lending program. In the 
past, loans have been amortized, gen- 
erally, on a 3-5 yr. basis. But on the 
larger and newest equipment planned 
for the post-war period it is believed 
that the amortization life for loans on 
such airplanes may be extended up to 
8 or 10 yr. in certain cases. In any 
event the bankers probably will require 
that equipment loans will be fully paid 
up by the time the equipment is written 
down to a nominal value by the bor- 

Use of jet propulsion is cited in the 
report as an example of factors that 
may revolutionize aircraft power, ac- 
cordingly hastening obsolescence of 
conventional engines. The opinion is 
expressed, however, that such radical 
changes need not necessarily endanger 
equipment loans if they are made for a 
medium term period. Furthermore, it 
is pointed out, such loans can be re- 
duced by normal amortization while 
new types arc being substituted for 
existing equipment. The airline should 
have an equity of 20 to 30 percent in 
its equipment at the time it floats the 

Fact that the airlines will need huge 
amounts of capital for their expansion 
programs in the next 5 yr. does not 
mean that any radical change in the in- 
dustry’s financial picture will take 
place immediately. Right now most 
airlines are well fortified with cash re- 
sources to take care of their expansion 
needs this year and possibly well into 
1946. It is extremely doubtful if many 
of the new and costly transports which 
the lines have conditionally ordered, 
to the tune of $250,000,000, can be de- 
livered until late in 1946. 

On the other hand, some lines may 
wish to take advantage of favorable 
stock market prices to float stock issues 
in advance of actual needs. But the 
stock that may be issued or the bank 
borrowings that may be made in the 
next 18 months probably will be com- 
paratively small when stacked up 
against the amount of financing that 
will follow in the ensuing 3 yr. 


Domestic airline 
fund requirements— 
$ 500 , 000 , 000 ; 
international route 
requirements— 
$ 250 , 000,000 
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will be TIMKEN-BEARING- 


Tomorrow, as today, Douglas-built Clippers 
will fly Pan American World Airways’ 
routes equipped with Timken Bearings. 
The proposed giant DC-7 substratosphere 
Clipper shown above may well have them 
doing matchless service in its wheels, rocker 
arms, carburetors . . . 

Planned to carry 108 passengers and a crew 
of 13 swiftly and economically on South 
American routes, this mammoth airliner 
will have the strength, compactness, light 
weight and freedom from friction that are 


just a few features of Timken Bearings for 
aircraft. Others equally important are 
maximum radial and thrust load carrying 
capacity, economy of maintenance, and 
power conservation. 

If these indispensable bearing features can 
help meet your aircraft requirements, write 
us. We'll be glad to make specific recom- 
mendations. The Timken Roller Bearing 
Company, Canton 6, Ohio. 

"Be sure the trade-mark ‘TIMKEN’ is 
stamped on every bearing you use.” 


TIMKEN 


TAPCRIO ROLLER BEARIROS 
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DESIGNING TOMORROW'S 
PERSONAL PLANE 

PART I 



By RALPH H. UPSON, Consulting Begin*, 

Inaugurating a most important series by one of America's outstand- 
ing aeronautical consultants, dealing with all phases of problems to 
be whipped in developing aircraft for the mass market . . . This 
first article considers the basic approach to engineering the light- 
plane for safety, economy, and performance. 


these are the indispensable factors 
in the design and utility of any 
personal airplane. But the greatest is- 
performance. This supremacy of per- 
formance is made clear at the start, 
lest time spent later on other items 
should lead to a different impression. 
Broadly considered and applied, per- 
formance can be said to represent the 
airplane; certainly, safety and economy 
are both meaningless without it; but 
with it we have at least something of 
value, something on which to build. 

By performance, I mean primarily 
performance in the air, not on the high- 
ways, in the water, or in the hangar. 
There is no intent here to cast uncon- 
sidered reflection on wholly praise- 
worthy attempts to develop satisfactory 
roadable or amphibious types (to be 
discussed more fully in later articles). 
There is only intent to emphasize that 
our first concern must be the airplane 
in its own element. Fundamentally, 
this means: Get the ship out of the 
hangar ; make it work for a living, as 
any honest, capable airplane can and 
must do. 

Here, an inevitable question may as 
well be brought up : “Why speak only 
of the airplane; what about the heli- 
copter?" The helicopter is certainly 
here to stay. Any aircraft with such 
unique takeoff, landing, and hovering 
ability is bound to have its place in the 
general scheme of things. It will be 
supreme for any requirement of getting 
into the air and down again in a small 

But, based on present knowledge of 
the art, it is quite limited compared to 
the airplane, in speed and range. A 
helicopter can apparently be made to 
equal present lightplanes in speed, 
although not in range, with about 
double the engine power and probably 
double the inspection and upkeep cost. 
Its control, as yet, is too complicated 
for the average novice to master with 
assurance and safety. More basically, 
by its very nature, it must always 
“travel in circles” to get anywhere. 

In personalized or any other trans- 
port over a considerable distance, the 


helicopter can hardly displace the air- 
plane. Its better chance of competi- 
tion appears to be with the automobile, 
over less-than-airplane distances, if 

lems can be satisfactorily solved. We 
return, then, to the subject of this series 
— the airplane. 

A Lightplone Is No Light Job 

Probably the first thing to be attacked 
is the still too prevalent notion that 
efficiency and refinement of design are 
unimportant for a plane of relatively 
low speed and carrying capacity. 
Nothing could be further from the 
truth. The performance requirements 
themselves are, to be sure, on a differ- 
ent scale from those of military and 
transport aircraft. But for the magni- 
tude of load, speed, range, takeoff, 
landing, and other items that are 
specified, it is perhaps even more im- 
portant to meet these requirements 
with the minimum of power, weight, 
and cost. 

Long past is the day when a new 


airplane could be counted a success if it 
merely flew and delivered in accord- 
ance with predictions. The handwrit- 
ing on the drafting board is only too 
plain: No new airplane in the future 
can justify itself nor long endure un- 
less in basic arrangement and in every 
part and process it comes close to the 
best available for the purpose. 

Although there is, of course, no real 
substitute for competent personal at- 
tention to specific problems, there are 
many aspects of design in this field 
which can now be generalized, from 
available results of research and ex- 
perience, and put into more practical 
engineering form than has hitherto 
been possible. Among the sources of 
scientific data, both theoretical and 
experimental, we have the great mines 
of available information in the NACA 
and in similar institutions in other 
countries; papers from the IAS, RAS, 
SAE, and other technical societies; 
university research work; magazine 
articles ; and text books. In the field of 
practical experience there appear to be. 
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strangely enough, more new and us- 
able development data available to the 
lightplane designer from military and 
transport types than from his own. 

After all, airplanes in any category 
involve much the same kind of prob- 
lems ; but those of high carrying capac- 
ity and performance have hitherto had 
more attention in respect to their 
aerodynamic and structural require- 
ments. Hence, although a lightplane 
can be designed by relatively primitive 
methods, maximum safety, efficiency, 
and performance cannot be had without 
applying most of the measures found 
indispensable in the high performance 
category. 

This is far from implying that cost 
is to be neglected for, as will be 
brought out later, economy of weight 
and cost comprises a fundamental 
basis of evaluating prospective im- 
provements. Many of the further 
points involved are simply a matter of 
doing a job right or wrong — with little 
to choose from in direct cost. 

There are at least three major ex- 
ceptions, however, to the application of 
high-performance technique to light- 
plane design: 

1. The relatively low speed in which 
we are interested (well under 300 
mph.) eliminates any consideration of 
compressibility effects, except at the 
propeller tips. 

' 2. The low wing loading (maximum 
assumed being on the order of 15 lb./ 
sq. ft.), satisfying present desired 
takeoff and landing distance, implies a 
somewhat different type of wing con- 
struction if excessive wing weight is 
to be avoided. 

3. The much greater importance to 
lightplancs of simple control dictates 
the need for development in that re- 
spect. But as the advantage of simple 
control is by no means confined to such 
planes, the resulting developments may 
be extended to other types as well, in 
similar manner to the tricycle landing 



gear originally developed for light- 

For all aspects of design dealing 
with the production, utility, and serv- 
icing of accepted standard parts, the 
importance of reviewing actual experi- 
ence, records, and users’ reactions in 
the lightplane field is obvious enough 
to need no further comment here. 1 


What Is In the Cards 

Another source of information for 
the designer, seemingly over-empha- 
sized of late, is "the man in the street” 
— that old standby, always ready to 
give advice on any subject from mili- 
tary policies to designing an airplane. 
As a result of various polls, he is repre- 
sented as definitely wanting a postwar 
airplane (or helicopter) but as ex- 
pecting to pay prewar lightplane prices 
for performance and equipment which 
by prewar standards would cost five to 



meant to belittle the value of such polls 
if properly timed and interpreted. After 
all, Mr. and Mrs. John Q. Public are 
the people we must serve and satisfy if 
we are to get out of the class of “tak- 
ing in each other’s washing”. Yes, the 
potential users certainly should be con- 
sulted. However, there is a fallacy in 
this picture — the apparent failure to 
realize that at the present stage of the 
game, the initially important thing is 
not what people want, but what we 
can give them. 

For example, the public is quoted as 
wanting a plane to carry three to five 
people at a cruising speed from 120 to 
150 mph. with a range of 500 mi. Now 
the only rational interpretation of such 
figures is that they represent a vague 
idea of what can perhaps be had with- 
out excessive cost or other great pen- 
alty. Otherwise there’d be no reason 
for not wanting more of everything. 

whether "these various desires, sepa- 
rately or in combination, are reason- 
able, let us consider first what we al- 
ready have in present lightplanes, in- 
cluding certain important features 
which seem to be taken more or less 
for granted. These can then be supple- 
mented by well proved practice adapt- 
able from other classes of airplanes, 
and by basic design studies dealing 
with known components. (The some- 
what more nebulous future possibilities, 
of uncertain value or not yet thor- 
oughly explored, will be left for later 
articles.) We consider here not what 


is in the stars but what is in the cards. 

The most notable feature common to 
practically all present personal air- 
planes is the relatively low wing load- 
ing (8 to 12 lb./sq. ft.) which facili- 
tates flight control and permits low- 
speed takeoff and landing. A light, 
cheap method of fabricating such 
wings is already at hand. By the use 
of flaps the wing loading (for an equal 
landing speed) can be increased at least 
28 percent and, in some cases over 50 
percent, the lower figure correspond- 
ing to elementary hinged flaps, the 
higher to a relatively simple slotted 
type. Flaps of a type appropriate to 
the general design are well justified 
on economic grounds, if nothing else. 3 

We shall tentatively assume also that 
the landing gear is fully retractable, 
that other incidental parasite parts 
can be dispensed with, and that good 
streamlining of major parts can be 
used. Other features proven worth- 
while, including spinning and simpli- 
fied control, can be retained without 
unfavorably affecting performance. 
The immediate question is then : “What 
is a reasonable performance aim”; O’- 
more specifically, “How far can we 
go by cleaning up the present light 
plane, reduced to wing, fuselage, tail 
and power plant?” 

The Wages of Cleanness 

Valuable direct evidence on the 
above question is given in an NACA 
wind-tunnel study* on wing, fuselage 
and tail combinations (although the 
wing root and fuselage rear are thicker 
than necessary for a light plane of the 
other proportions listed.) All the 
models tested, if stepped up in size by 

give a full-scale span of 36 ft., fuselage 
length 24.2 ft., width and height 4.12 
ft., (49) in.), and wing area 216 sq. ft. 

The minimum drag coefficient (ex- 
cluding induced drag) of the complete 
models (with tail surfaces) varied from 
.0128 to .0142 at a Reynolds number 
of 8.2 x 10®. The later condition is at- 
tained by assuming that the plane flies 
150 mph. at 7,000 ft. By taking a con- 
servatively high value of C n » equals 
.0139-and multiplying by the wing area 
we get a drag area of 3.0 sq. ft. as 
representing all drag except induced 
and power plant. With a power plant 
increment, reasonably estimated from 
experience, at 0.5 sq. ft. for a well 
cowled engine, we get a total drag 
area : f = 3.5 sq. ft., of which the wing 
contributes 2.0 sq. ft. 

An assumed gross weight of IV = 
2,250 lb. gives only 10.4 lb./sq. ft., 
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which with fairly good flaps (Cm = 
2.0) would permit an honest landing 
speed of 45 mph., certainly a sufficient 
concession in the matter of wing load- 
ing. If the Oswald span factor e is 
given a conservative mean value of .85, 
including the tail load factor, the basic 
thrust-power equation for level flight 
can be conveniently written : 



where n is propulsive efficiency, hp, 
the brake horsepower required, e the 
relative air density, and u the true air- 
speed in mph. 

Estimating 71 = 0.8, with e = 0.811 
for the 7,000-ft. altitude, and with the 
other values as set down above, the 
brake horsepower, hp, = 97.3 at the 
assumed airspeed of 150 mph. To jus- 
tify calling this the cruising speed, the 
rated engine power should be at least 
125 hp., making the maximum for 
cruising 78 percent of rated (high but 
commonly used). At 120 mph., a bet- 
ter speed for getting range, the cruis- 
ing power is reduced to 61.3 hp. At a 
good, though not phenomenal, fuel 
consumption of 0.49 lb./hp. hr., the fuel 
would be burned at a rate of 30 lb. (5 
gal.) per hr., or 25 gal. for 600 mi. 
This 20 percent reserve over the de- 
sired 500 mi. seems sufficient for cir- 
cling the airport, attaining altitude, and 
even a little for head winds and “dead 
guessing” (a common form of dead 
reckoning) . 

Structural improvements permitting 
a reduction of weight appear also to be 
currently possible, but these will be 
tentatively assumed counterbalanced by 
any weight penalty that may be in- 
volved in drag reduction and by the 
increased demand for new features and 
equipment. Even so. the assumed gross 
weight of 2,250 lb., is believed suffi- 
cient to take care of three or four per- 
sons, and by stepping up the gross 
weight and wing loading, five could 
readily be carried with but little in- 
crease in power and general dimen- 

Thus the desires of the man in the 
street appear not at all absurd. General 
fulfillment of his outside performance 
hopes is shown to be possible by 
"cleanup” methods alone. That an at- 
tainable drag area of 3.5 sq. ft. is not 
hopelessly underestimated is further 
shown by the fact that one of our best 
known fighters in service today has but 
little more drag area, although with 
considerably more wing area and many 
times the weight and power. Although 
two or three lightplane designs of the 
immediate prewar period show real im- 
provement, the drag area of a typical 
lightplane of the present day remains 



Table I— Effect of Increased Drag Area 



about double the “ideal” figure here. 

The Wages of Uncleanness 

The real penalty of thus doubling 
the attainable drag is most forcefully 
brought home, not by a comparison of 
performance, but by comparing the 
weight and power required for the two 
cases, assuming equal performance. 
The customer says he wants 150 mph. 
All right, he can have it; if not by 
drag savings, then by increase of power 
and weight. What would the latter 
amount to on the basis of present typi- 
cal design? For a preliminary answer 
to this question, any saving in weight, 
due to the fixed landing gear of the 
conventional design, and increased 
wing area and weight, due to the ab- 
sence of flaps, will be equally neglected. 

Starting with the airplane of mini- 
mum drag already outlined, the first 
effect of doubling the drag area (at 
equal speed) is obviously to double the 
first term of the power equation (1), 
increasing the total power 84 percent. 
This power increase requires nearly a 
proportional increase in power plant 
and fuel weight (for equal range). 

For equal wing loading, the corres- 
ponding weight addition in turn in- 
creases the wing area, drag, and 
weight, with incidental effect on the 
landing gear and tail. This further 
weight and drag means a still larger 
power plant, wing, etc., a zoom-like 
process at' the top of which the re- 
quired rated engine power is found to 


be something like 300 hp. more. In our 
accompanying Table I, comparative 
figures are brought out.® 

As the first cost varies almost as the 
weight for similar types of construc- 
tion, and the direct operating cost is 
largely dependent on the engine power, 
the importance of design suitability is 
seen to be of dominating importance. 
The reason that such differences are 
not more often recognized is because 
they are usually camouflaged by the 
acceptance of a different performance 
level, the direct effect of which is prac- 
tically impossible to evaluate. 

To summarize, we have set up a pic- 
ture of what should be possible per- 
formance for a personal plane of rea- 
sonable size and power. How closely 
such performance can be approached in 
the immediate future depends on spe- 
cific arrangement and other factors of 
practical importance. In particular, we 
have yet to consider the basic place- 
ment and form of major parts — wings, 
fuselage, engine and landing gear. 

If a clean cantilever wing is to in- 
volve excessive weight or cost, its low 
drag will be only of academic interest. 
If the fuselage and engine arrange- 
ment of minimum drag and weight is 
fatal to Vision, a compromise must be 
sought. A low wing obviously facili- 
tates landing gear retraction but still 
must be considered in relation to pos- 
sible disadvantages. 

There arc more items of perform- 
ance than speed and range: design 
favorable to one may interfere with 
others: and none are acceptable with- 
out stability and control. It may be 
admitted that even a large sacrifice 
might conceivably be accepted in re- 
turn for some phenomenal economic 
saving; though it must be emphasized 
that the way to judge such a case is to 
adjust the weight and power of the two 

equal performance as possible. 

In other words, we have found out 
how far we might go in the direction 
of the major performance objectives. 
As to whether we want to go that far, 
and, if so, by what route, remain to be 
determined. 
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DESIGN DETAILS OF 

AERONAUTICAL PRODUCTS, INC. 
HELICOPTER 


Written and illustrated by CHESTER S. RICKER. 

Detroit Editor, "Aviation" 


A eronautical Products flying 
laboratory — NX-1272 — is the 
- first rotary wing venture of this 
aircraft engine parts manufacturer. 

It is unorthodox in many respects, 
a fact quite in keeping with the per- 
sonalities of its co-developers, the late 
Alfred Jackson, his partner Charles C. 
Layman, now president, and designer 
Frank Dobson. 


Fuselage is conventional in appear- 
ance and construction, being made up 
of welded steel tubing, extending from 
the engine mount in front to tail skid 
and anti-torque rotor, all fabric cov- 
ered. An auto-type door on the right 
side gives access to side by side ham- 
mock-type seats attached to a steel 
frame that is an integral part of the 
fuselage structure. Leather covered 


hair filled cushions rest on the ham- 

Main landing gear wheels, set just 
forward of the cabin, are attached to 
oleo struts and the tail skid has a 
bungee cushion which has been found 
to keep the craft steadier on the ground 
than did a more resilient oleo. 

Unlike other helicopters, NX-1272 
has its 165-hp. six cylinder Franklin 
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Here are first engineering details and sketches of prototype created 
and built to test theories and manufacturing methods de- 
signed to produce low cost rotary wing craft for postwar markets. 


engine mounted in front of the cabin 
as it would be in a conventional air- 
plane. This location makes it more 
accessible — by removing a one-piece 
cowling— for servicing, and simplifies 
cooling. 

A six-blade, 18-in. diameter fan is 
mounted directly above the engine, 
just below a large diameter opening in 
the cowling, and cylinders are shrouded 
so that cooling air is distributed evenly 
over them. A V-belt fan drive pulley 
is attached to the main power take-off 
pulley at the rear of the engine, driving 
a horizontal shaft above the engine. 
Enclosed bevel gears at the front end 
drive the vertical shaft attached to the 

Power is transmitted by six 1-in. V- 
belts to main and anti-torque rotors 
through an S-in. pulley driving a 12-in. 
pulley on the intermediate drive shaft 
set in the lower part of the fuselage. 
This intermediate shaft extends back 
to the main gear box at the base of the 
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main rotor shaft, is carried on two 
ball bearings; one in front of the driven 
pulley and mounted in the fuselage, the 
other in the gear box. 

An adjustable spacer tube carried on 
ball bearings at each end of the shaft 
relieves the over-hung engine drive 
pulley shaft and intermediate drive 
shaft from bending strains due to belt 
tension. It is not a solid connection, 
as a double rubber washer cushion be- 
neath the adjusting plate will allow for 
slight variations in misalignment that 
may take place due to flexing of the 
fuselage in flight or landing. The upper 
part of the spacer carrying the nut 
telescopes in the tubular lower mem- 
ber, but is not fastened to it. 

The engine drive pulley unit con- 
tains a centrifugally-operated friction 
clutch which permits the engine to be 
started and idled without turning the 

Sketch show, 


main rotor since it will not engage be- 
low 1,300 engine rpm. It has been 
found a very satisfactory control. 

Use of the pulley-belt power drive 
provides both a flexible and shock ab- 
sorbing connection between engine and 
rotors that has proved very efficient in 
eliminating vibration in the fuselage 
due to cyclic variations in main rotor 

Simplicity and light weight were 
dominating factors in designing the 
main gear box, which is set in the 
lower fuselage beneath pilot and pas- 
senger seats. A bevel gear on the 
end of the intermediate drive shaft 
engages a larger horizontal gear con- 
nected to the main vertical rotor drive 
shaft through a ratchet type over run- 
ning clutch. 

Use of this unit permits auto rota- 
tion of main and anti-torque rotors in 

ng details o f multiple V-bvIt drive Irom lorwi 
htermediate drive shalt connecting with main 


case of engine failure. Location of 
the unit at this point instead of on the 
engine shaft decreases friction and 
permits autorotation even if the main 
driving gears should fail. All gears 
run in an oil bath, and all shafts have 
spring type oil seals to prevent leakage. 

Mounted on the vertical rotor drive 
shaft near the top of the gear case are 
anti-torque rotor drive bevel gears 
whose axes are approximately 84 deg. 
By using this angle it has been possible 
to secure a straight line drive from 
the gear box to the anti-torque rotor. 
Its drive shaft is 1-in. OD. heavy wall 
tube 16J ft long, steadied by five ball 
bearings spaced 2 ft. 9 in. apart. Just 
back of the main gear case is a fabric 
type universal joint which serves both 
as an alignment member and a simple, 
easily-assembled coupling. 

This drive shaft runs at about one 
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flying, even on the most beautiful of 
moonlit spring nights. 

Heart of the main rotor hub consists 
of two six-pointed star-shaped steel 
plates set one above the other. Three 
of the points, spaced 120 deg. apart on 
upper and lower plates, provide attach- 
ment for rotor blades. Vertical pins 
connecting the plates pass through a 
steel block containing a horizontal pin 
going through a fork forming the inner 
end of the rotor blade, thus establishing 
a universal joint attachment. 

The rotor blade hub, in turn, is 
mounted on the fork handle — which 
API engineers refer to as the blade 
stub shaft — on two combination radial 
and thrust bearings just inside the 
blade hub carry the centrifugal load, 
while a large needle bearing on the 
outer end of the stub shaft aligns the 
blade. The root end of the blade spar, 
which is attached to the spar hub by 
two vertical and two horizontal taper 
pin bolts. 

Main rotor blades form a disk 30 
ft. in diameter and are built with tap- 
ered tubular spars and wood ribs rein- 
forced with plywood gussets fabric- 
covered. The leading edge is armored 
with a half-round lead strip. 

At the trailing edge of each main 
blade is a double acting hydraulic 
shock absorber which is attached to 
the main rotor hub at the secondary 
points of the "star” plates by universal 
forks, and through a ball and socket 
joint to a tube projecting out from the 
root of the blade about half way from 
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the blade’s axis to the trailing edge. 

This unit limits the swing of the 
blade about the vertical hinge pin of 
the universal joint mounting. Move- 
ment of the blade, it will be noted, is 
one in which the blade seeks a point of 
equilibrium for each control position. 
Stops are provided to limit blade mo- 
tions when at rest or starting and stop- 
ping through a cage set atop of and 
fixed to the main drive shaft. 

The engine throttle is opened or 
closed by means of a motor-cycle type 
grip on the end of the main rotor pitch 
control lever, which is set at the pilot’s 
right, just in front of and mounted on 
the main gear box. A pointer on the 
lever sweeps over a quadrant gradu- 
ated in pitch angles, so the pilot can 
see at a glance the exact angle of at- 
tacli of the blades. 

The pitch control lever operates a 
continuous cable wound around a drum 
which turns as a nut. Ball thrust bear- 
ings transmit this rotary motion to 
axial and. raise or lower a tubular shaft 
extending down through the bottom of 
the gear box. The upper end of this 
shaft carries a ball joint inside the 
hollow main rotor drive shaft about 
which a cross arm supporting the inner 
thrust ball race of the swash plate 
rocks. 

This vertical shaft turns with the 
main rotor drive shaft, and the swash 
plate cross arm extends out through its 


wall to the inner race of the swash 
plate through two diametrically op- 
posed slots. Welded to the outer race 
housing of this swash plate are tubes 
having ball and socket joints at their 
outer ends. Adjustable vertical rods 
extend up from the joints to universal 
joints welded to levers extending out 
from the rotor blade hub. Thus, by 
moving the swash plate up, this link- 
age swings the blade spar about its axis 
to increase the blade pitch. 

Cyclic pitch control is achieved 
through a control stick which is uni- 
versally mounted at the top of the fuse- 
lage. This construction was decided 
upon not only to keep weight down, 
but to provide simple yet positive con- 
trol. Moving the stick forward im- 
parts control through a universally- 
mounted quadrant attached via an in- 
verted A-frame to two rods extending 
up alongside the main drive shaft to 
the outer race of the swash plate to 
tilt it forward and reduce pitch of 
blades forward of the shaft. An op- 
posite motion reverses the control. 
Sidewise motion of the stick moves the 
swash plate at right angles to those 
motions via adjustable cables attached 
to the A-frame. 

Stick-to-swash plate movement ra- 
tios and swash plate lead ahead of 
cyclic pitch movement cannot be re- 
vealed at this time, but in test flying in 
the craft the writer noted that response 


to the controls was at all times positive 
and showed no signs of sluggishness. 

The 5-ft. 8-in. diam. two bladed vari- 
able pitch anti-torque rotor is mounted 
at the aft end of the fuselage and is 
controlled by cables running aft from 
conventional rudder pedals. 

These cables are attached to a cross 
bar and bell crank, the arm of which 
goes into the cast housing for gears 
which change direction from the rotor 
drive shaft 90 deg. to the rotor hub. 
A connecting rod from the bell crank 
extends through this hollow shaft and 
rotor hub to a T-bar connected through 
adjustable ball and socket links to pitch 
control arms on the blade roots. A 
light metal guide housing bolted to the 
rotor hub causes the control shaft to 
rotate with the drive shaft; at the 
shaft’s inner end a ball and socket 
mounted ball thrust bearing is pro- 
vided in the hub of the shifter yoke. 
Since this latter unit is inside the cast 
gear housing, it is completely protected 
from the elements. 

Although NX-1272 in its present 
state can be considered a successful 
helicopter, it should be no means be 
considered a finished product — to its 
creators it remains a flying laboratory 
built solely to test theories and to de- 
termine the most efficient means of 
building a stable, easily-controlled 
craft that can be marketed at a reason- 
able price. 


Phantom 
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See Prime Role for Gas Turbine 
In Aircraft of Tomorrow 


By CHARLES D. FLAGLE, Desig n Engineer. Aviation Go, Turbina Div., 
and FRANK W. GOOSEY. Jr., Manager, Now Product, Div.. 

Westinghouse Electric Co rp. 

Coincident with Westinghouse's announcement of its aviation gas 
turbine project for the Navy, company engineers compare char- 
acteristics of the conventional power plant, jet engine, and geared 
turbine-propeller unit, outlining probable fields of use for these 
prime movers. 


T hroughout its history, avia- 
tion progress has been paced by 
the development of airplane en- 
gines. The constant trend has been 
toward larger and faster planes — con- 
sequently toward more powerful en- 
gines. Until recently, planes were 
driven only by reciprocating internal 
combustion engines. Now there are 
new power plants and of them, two 
will undoubtedly figure largely in 
aviation of the near future — the jet 
propulsion engine and the gas turbine- 
propeller unit. Both will have con- 
tinuous combustion gas turbines as 

The use of gas turbines in aircraft 
will eventually result in new design 
concepts for air transportation, and 
comparison of the new power plants 
with conventional engines should prop- 
erly be made on the basis of finished 
planes designed to best fit the charac- 
teristics of their particular power units. 
Test stand fuel consumption rates offer 
a good measuring stick for engines of 
similar types, but such a rate should 
not be used as a primary figure of 
merit in comparing different types. 
Size, weight, and cooling require- 
ments of an engine, together with its 
efficiency in converting fuel energy 
into thrust horsepower and the ease 
■ with which it is installed in clean, low 
drag airframes, determine its real 
economy. 

While the reciprocating engine will 
undoubtedly continue to hold its pres- 
ent position in the field of low power 
and for planes of low speed, the gas 
turbine will come into its own both as 
a jet engine and for driving propellers 
in high powered planes and for high 
speed flight. 

Of the three types of power plants, 
the gas turbine-propeller engine has 
characteristics that give it superiority 
over the reciprocating engine in all 
speed ranges and over the jet engine 
it low and intermediate speeds. The 
jet is preeminent in the highest speed 
range. Fig. 1 shows the probable fields 
of use of the three types. 

These conclusions are reached by 
comparing the performances of planes 
in which each of the three types of 
engines might be installed. Before pro- 
ceeding with this comparison, how- 
ever, it would be well to discuss these 
engines individually. 

The development of the modern re- 


ciprocating aircraft engine is one of 
the great technical achievements of our 
age. However, power ratings have 
reached a point where further major 
increases can probably only be at- 
tained by improvements in fuels or 
addition of cylinders. Engine diameter 



Fig. 1. Probable Held, of use of three type, 
of aircraft power plant, of near future. 


or frontal area is already limited by 
allowable piston speeds ; larger engines 
are longer engines, and specific weight 
is more apt to increase than decrease 
with power rating. Fig. 2 illustrates 
the probable trend in future specific 
weights for large engines. And recip- 
rocating engines capable of delivering 
several thousand horsepower require 
controls, accessories, and exhaust dis- 
posal systems which complicate instal- 
lation and maintenance problems to an 
extent that limits further large in- 
creases in power rating. 

The reciprocating engine is by na- 
ture adapted to cruising flight rather 
than sustained high speed flight. High- 
est efficiency and greatest reliability 
are achieved only when it is operated 
below 60 percent of rated power. Fig. 
3 shows some typical fuel rates at 
various operating conditions. 


In jet propulsion, all power output 
of the engine is used to accelerate the 
air taken into the engine to a jet of 
approximately sonic speed, which is 
expelled through an exhaust nozzle. 
The resultant thrust experienced by 
the engine housing is the reaction to 
the force required to accelerate the in- 
take air to its exhaust velocity. The 
gas turbine operates by inducting air, 
compressing it, adding heat at high 
pressure, and expanding the high tem- 
perature combustion products. Major 
part of the energy is recovered in ex- 
pansion through the turbine blading 
and must be used to supply energy re- 
quired for compression. Remainder 
of the expansion can be made to take 
place through a nozzle, where the 
energy appears as kinetic energy of the 
exhaust gases. 

Gas-Turbine Jet Engine 

One may ask why the gas turbine 
can be so well adapted to jet propul- 
sion while the conventional engine 
cannot. The answer lies, to a great 
extent, in the fact that the gas turbine 
handles a much greater mass of air 
(four to eight times more than the 



Fig. 2. Predicted specific weights of con- 

Plant — Pad Ind Future" by Sir A. H. Roy 
Fedden.) 
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reciprocating engine for each pound of 
fuel burned) which leads to a more 
efficient jet reaction. Difference is that 
the reciprocating engine requires a 
large mass flow of air for cooling ex- 
ternal to the combustion space, whereas 
the gas turbine swallows its own cool- 
ing air and subjects it to the same 
thermodynamic cycle as the air needed 
just to burn the fuel. TKc relatively 
high combustion temperatures of the 
reciprocating engine results in high 
speed exhaust gases with very unfavor- 
able velocity ratios for jet flight at 
subsonic speeds. 

Fig. 4 shows an axial flow type jet 
engine in which the compressor, com- 
bustion chamber, and turbine are ar- 
ranged in-line, to present minimum 
frontal area. Some jet engines have 
been built using centrifugal compres- 
sors, giving a machine of larger diam- 
eter, not so well suited aerodynamically 
for installation in a high speed plane. 

Principal advantages of the jet en- 
gine are simplicity and light weight. 
Installed weight is little higher than 
dry weight, since little oil is required 
for lubrication, and the engine requires 
no external cooling provisions. 

Thrust is relatively constant over 
normal airplane speed ranges. There- 
fore, the rating of a jet engine is usu- 
ally given in terms of thrust rather 
than hp. and means nothing from a 
power standpoint until the speed is also 
given. A thrust of 1 lb. at 375 mph. is 
equivalent to 1 hp. At lower speeds 
the power rating decreases and at 
higher speeds it increases in direct 
proportion. 

An adjustable pitch propeller is 
capable of converting shaft power into 
thrust hp. rather efficiently over a wide 
range of plane speeds, but the jet’s 
efficiency is quite low at low speeds. 
This is shown in Fig. 5, where it can 
be seen that present jet efficiency does 
not equal propeller efficiency until 
flight speeds of about 500 mph. are 
attained. Below this, the jet efficiency 
— and consequently its fuel economy — 



Fig. 7. Schematic illustration a I axial Haw 




been adjusted for exhaust jet thrust effects. 


is inferior. Fuel efficiency of a jet 
engine is low, principally because of 
the jet efficiency characteristic; sec- 
ondly, because the gas turbine operat- 
ing at a low compression ratio is 
handicapped in efficiency. At 375 mph., 
the apparent or test stand propulsive 
efficiency of a jet engine will be less 
that half of the conventional power 
plant. Takeoff thrust will be J of 
that of a propeller with the same power 
rating at 375 mph. (Fig. 6). Jet pro- 
pulsion gives excellent high speed per- 
formance at expense of range and low 
speed characteristics. 

It is significant to note that jet 
efficiency overtakes propeller efficiency 
in a speed range in which compressi- 
bility effects impose critical aircraft 
design limitations. Much aerodynamic 
research must be carried out before 
jet propulsion can be utilized to its 

A simple open cycle gas turbine can 
be built today to work at a peak tem- 
perature (temperature of gases enter- 
ing turbine) of 1,500 deg. F. With 
further metallurgical progress, the life 
of highly stressed turbine parts oper- 
ating under high temperature will be 
increased, and the limiting cycle tem- 
perature may be elevated above 1,500 
deg. F. With a compression ratio of 
10:1 and compressor and turbine effi- 
ciencies of 85 percent, a fuel efficiency 
of 26 percent can be achieved. By in- 
creasing compressor efficiency to 87 
percent and turbine efficiency to 89 
percent, we may expect a rise in effi- 
ciency to 28 percent at standard sea 
level conditions. At 15,000 ft., due to 
low ambient temperatures, the cycle 
efficiency rises to 31.5 percent. 

A schematic illustration of a gas 
turbine geared to a propeller is shown 
in Fig. 7. In appearance, the axial 
flow gas turbine for propeller drive 
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will be a symmetrical machine, its re- 
duction gear concentric with its rotor. 
Diameter will be less than half that of 
a conventional engine of comparable 
power — permitting it to be easily 
buried within fuselage or wing. Pre- 
senting little frontal area and requiring 
no external cooling air, the gas tur- 
bine offers very little drag at high 
speeds. This, in addition to the fact 
that the turbine efficiency is best at 
peak loads, points to the adaptability 
of this type of power plant to high 
speed flight. 

Efficiency of a gas turbine is highest 
at rated load and rated rpm. As rpm. 
decreases, the efficiencies of compres- 
sion and expansion drop off, and com- 
pression ratio also decreases rapidly. 
Since useful power output of the ma- 
chine is the relatively small difference 
between the power developed by the 
turbine and power absorbed by the 
compressor, any change in compressor 
or turbine efficiency is magnified in its 
effect on power output And it is 
doubtful if the turbine output will be 
sufficient to drive the compressor, 
much less supply power to the pro- 
peller, at much below i rated speed. 
Idling speed for a gas turbine-propeller 
drive will be between i and j rated 

The turbine for propeller drive oper- 
ates on four to eight times the quantity 
of air used by a reciprocating engine 
of comparable power. A large exhaust 
jet thrust is available to supplement 
the propeller, since normally about 
20 percent of the useful power remains 
in the exhaust gases as kinetic energy. 

The proportion of useful power re- 
maining in the exhaust to power de- 
livered to the propeller can be con- 
trolled by the designer. 

Installed weight of the geared gas 
turbine engine should be less than j 
the weight of the equivalent recipro- 
cating engine installation. 

In general, operations at normal 
flight altitudes are favorable to eco- 
nomical turbine performance. Fuel 
rates are indicated in Fig. 8. It is 
interesting to note that for rough ap- 
proximation purposes, the exhaust jet 
thrust just about compensates for pro- 
peller losses and nacelle and cooling 
drag, so that shaft power output of the | 
turbine is about equal to the net thrust 
horsepower available. 

The gas turbine is not a super- 
charged engine. Hence, the selection 
of power rating must be based on alti- 
tude requirements; and for sea level 
operation, considerable excess power 
will usually be available. Typical 
power-availability curves for various 
types of power plants are shown in 
Fig. 9. 

The reciprocating engine in its nor- 


mal cruising power range is a very 
efficient means of converting fuel 
energy into shaft power. However, .its 
application to aircraft is complicated 
by many difficult problems, among 
which are the necessity for super- 
charging at high altitudes, severe vi- 
bration, excessive weight installed as 
compared with dry engine weight, and 



high nacelle drag and engine cooling 
power losses. 

For medium and long range craft, 
the most important problems are prob- 
ably the reduction of nacelle drag and 
engine cooling losses. Planes designed 
for low speed operation can afford to 
have a large part of parasitic drag 
absorbed in engine nacelle and engine 
cooling losses, since induced drag may 
be a large portion of the total flight 
power requirement and engine losses 
are a relatively minor factor. This is 
distinctly not the case with long range 
and high speed craft where induced 
drag is relatively small and parasitic 
drag all-important. 

The reciprocating engine presents 
considerable frontal area when placed 
in a wing nacelle, and the total profile 
area of power plant frequently exceeds 



Fig. 10. Typical losses associated with large 



that of the fuselage. Also, the recipro- 
cating engine requires large volumes 
of cooling air that must be forced 
around cylinders of air-cooled engines 
or through radiators of liquid-cooled 
engines and through accessories and 
oil coolers. Figs. 10 and 11 show power 
losses at different speeds for a typical 
2,000 hp. engine installation complete 
with propeller and installed in a wing 
nacelle. Remaining available power 
under any but low speed flight condi- 
tions is greatly reduced by these losses. 
Fig. 10 shows typical losses for maxi- 
mum engine power at all speeds, and 
Fig. 11 shows average losses for the 
same engine under flight conditions in 
a large airplane with a top speed of 
400 mph. Higher speeds would still 
further accentuate the losses. Also 
shown in Fig. 11 is a fuel rate curve 
based on net thp. of the power plant 
after all of its losses have been ac- 
counted for; this should be compared 
with the excellent performance of sim- 
ilar engines on the basis of shaft hp. 
output, shown in Fig. 3. 

Large reductions have been made 
in propeller losses in recent years, and 



also in nacelle and cooling drags, 
which may be attributed principally to 
nacelle design improvements and the 
use of engine cooling fans on radial 
engines. It is reasonable to suppose 
that further reductions will be made in 
the future — particularly for special- 
ized applications such as high altitude, 
high speed flight. Until such improve- 
ments are made, high speed operations 
will be limited by power plant rather 
than airframe whenever reciprocating 
engines are used. 

Jet Plane Compared 
The axial flow jet engine (Fig. 4) is 
a slender unit capable of delivering 
almost constant thrust at all speeds 

(Turn to page 247) 
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These Connection Techniques 
Solve Aluminum Cable Problems 


By JULIAN ROGOFF, MM Chid engineer. Burndy Engineering Co. 

Hare's a comprehensive discussion of the obstacles encountered in 
effecting dependable, low-resistance hookups with aluminum cable, 
and how surface treatment of aluminum connectors and proper 
installation practice can overcome these difficulties. 


U se of aluminum cable for elec- 
trical wiring in aircraft presents 
the decided advantage of defi- 
nite weight saving, but several disad- 
vantages have delayed the wide-spread 
adoption of this conductor. Foremost 
is the difficulty of making reliable, 
permanent, low-resistance connections 
— especially to copper buses, studs, or 

For some years, Burndy Engineer- 
ing Co. has been studying this problem, 
and the methods which we now believe 
offer the best solution are presented 

Conventional methods of making 
connections as used by power-and-light 
companies were not found to be applic- 
able to aircraft wiring. Connectors 
used by utilities consisted of relatively 
large devices with large contact sur- 


faces, and conductors were either rigid 
or were cables with a small number 
of relatively large strands. Contact 
surfaces of both connectors and con- 
ductors could be cleaned carefully by 
scratch-brushing or emery cloth while 
protected by a film of petrolatum or 





other grease, and the assembly of con- 
nector and conductor could be made 
with protective grease still in place. 

Aircraft wiring requires aluminum 
cable with a large number of small 
strands and calls for electrical con- 
nectors which are small and light. The 
large number of small strands makes it 
a practical impossibility to clean oxide 
off each individual strand under a pro- 
tective film of grease. And the small 
size of the connectors required in- 
volves small areas of contact surface — 
making it more imperative that the 
contact between cable and connector be 
highly efficient. 

Connections Pose Problems 

Principal problem encountered in 
making connections to aluminum air- 
craft cable is elimination of the oxide 
film which forms on the strands with 
exposure to air. This oxide film is 
tough, adherent, of high electrical re- 
sistance, and affects the connection in 
two ways : First, it causes high contact 
resistance between the outer layer of 
strands and the contact surface on the 
inside of the connector barrel. Second, 
it causes high transverse resistance in 
the cable — from the more numerous in- 
side strands to the outer layer from 
which the current must be picked up 
by the connector. 

Although much research has been 
concerned with the effect of. the oxide 
film on contact resistance, relatively 
little has been devoted to its effect 

cable. Investigation of this latter 
manifestation shows, however, that 
it is of very great importance in de- 
termining the over-all resistance of 
electrical connections with aluminum 
aircraft cable. The effect of methods 
for reducing transverse resistance will 
be discussed later herein. 

Another problem causing difficulty in 
the use of aluminum aircraft cable is 
the effect of corrosion, which may be 
of two types: First, the progressive 
building up of oxides or salts at the 
contact surfaces of cable and con- 
nector, and second, the electro-chem- 
ical corrosion occuring where alumi- 
num and copper are in contact. The 
first principally affects the connection 
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Fig. 3. Jumper asse 
indented on No. 4 


between cable and terminal ; the second 
affects the connection between terminal 
and the copper bus, stud, or nut which 
are generally part of the electrical 
equipment. 

Because the principal method of con- 
nection with aluminum aircraft cable 
is by means of pressure applied either 
circumferentially or in the form of in- 
dentation, the effect of cold-flow on the 
aluminum strands compressed over a 
long period of time must be considered. 
Aluminum is highly malleable and may 
relax under sustained pressure unless 
that pressure is distributed over a suffi- 

In addition to all these problems, 
others less difficult are also encount- 
ered and include the effect of vibration 
on the connection and on the cable 
strands located there. In addition, the 
connector must grip the cable suffic- 
iently to give good values of pullout. 
The cross-section of the connector 
must be enough to provide low electri- 
cal resistance, when the problems of 
contact resistance and transverse re- 
sistance are adequately solved. The 
temperature rise of the connector 
carrying rated current, according to 
Navy Department specifications, 
should be no greater than 5 deg. C. 
(9 deg. F.) above that of the cable to 
which it is connected. 

These factors in the design of con- 
nectors can be readily taken into ac- 
count once the principal problems, pre- 
viously described, are solved. In the 
following discussion, various consider- 
ations affecting the primary connection 
difficulties are described in detail. 

, Because of weight and space limita- 
tions in aircraft, the most practical way 
to connect aluminum cables is to use 
indented or compressed connectors. 
These connectors are much lighter and 
smaller than those which clamp the 
cable by screws, wedges, cones, or 
other mechanical means. Also, they 
arc installed faster and are less ex- 
pensive both in first cost and installed 

In present-day practice, two general 
types of indented or crimped connec- 
tions are used — those installed by 
longitudinal indentation and those in- 
stalled by circumferential crimp (Fig. 
1). A careful examination of these two 
types of installation procedures, espec- 
ially in regard to aluminum cable, is 
therefore important, and as an indica- 
tion of the relative merits, pullout can 
be used as a measure of value. 

Using identical connectors and cable 
for each test, a curve can be drawn by 
plotting values of pullout versus depth 
of indentation of the longitudinal 
punch, and similarly, a curve can be 
drawn by plotting values of pullout 
versus depth of indentation of the 


circumferential dies, for comparison. 

Fig. 2 illustrates typical curves ob- 
tained for circumferential crimps and 
longitudinal indentations. In each in- 
stance, the curve rises to a peak which 
may become substantially equal to the 
breaking strength of the cable and 
may then drop off as the indentation or 
crimp causes damage to the cable 
strands. 

Pullout on portions of the curves to 
the left of the peaks usually results in 
a slip of the cable in the connector, 
whereas pullout on that portion to the 
right of the peaks usually results in 
breakage of at least some of the cable 
strands. Hence, in selecting a correct 
pullout for maximum efficiency, a value 
somewhat below the peak should be 
chosen so that no chance of damage to 
strands exists. This value is shown 
as P, in Fig 2. 

Indentation Methodi Compared 

Because of tolerances inherent in the 
terminals, cables, and installation tools, 
as well as wear of the latter, a mini- 
mum value of pullout should also be 
selected — shown as P 2 . Thus, a cable 
connection properly made will have a 
minimum pullout of P 2 and maximum 
pullout of Pj. Reference to the curves 
in Fig. 2 shows that the depth of crimp 
or indentation required to obtain pull- 
out values between P, and P, varies 
between D, and D, for the circumfer- 
ential crimp and between D 3 and D 4 
for the longitudinal indentation. 

The difference between D„ and D 4 
is approximately three or four times 
that between D, and D 2 , indicating 
that the permissible variation in depth 
to compensate for wear and tolerance 
is three to four times as great for the 
longitudinal indentation than for the 
circumferential crimp — an important 
advantage. 

Fig. 1 indicates another important 
advantage of the longitudinal indenta- 
tion over the circumferential crimp. 
As the longitudinal indentation is 
formed, the area of the terminal in con- 
tact with the strands actually increases, 
so that the final area in contact is 
approximately 10 percent greater than 
the original, area. On the other hand, 
the circumferential crimp actually 
shrinks the amount of area in contact 
with the strands by approximately 20 
percent. This is an especially im- 
portant factor with aluminum cable, 



since the more strands that come into 
direct contact with the connector barrel, 
the less detrimental is the effect of 
transverse resistance within the cable. 

As the longitudinal indentation is 
made, the strands are forced to shift 
and rearrange themselves, causing 
them to exert a wiping action on each 
other, thereby tending to clean off the 
oxide film. A circumferential crimp 
does not have this advantage — the 
strands being merely squeezed tighter 
in the same relative position. 

Another advantage of the longitu- 
dinal indentation is the cup form of 
deep draw which coins the metal of the 
terminal into the metal of the cable and 
maintains its shape against relaxation 
of pressure and springback, because of 
its steep sidewalls. The circumferential 
crimp does not have the same struct- 
ural strength or resistance to spring- 
back inherent in its shape. 

A final advantage of the longitudinal 
indentation is the smaller amount of 
pressure required to make the indenta- 
tion, thus permitting use of smaller, 
more convenient tools to install the 
terminals. 

It is apparent that a longitudinal in- 
dentation presents definite and im- 
portant advantages over a circumfer- 
ential crimp for making connections to 
aluminum cable, and carefully con- 
trolled as to size and depth, it was 
therefore selected by our company en- 
gineers as standard. However, it is 
important to emphasize that our dies 
for installing connectors on copper 
cables are not suitable for installing 
aluminum connectors on aluminum 
cable, and that dies of dimensions 
especially designed for aluminum must 

Cabla-to-Connictor Tests 

Electrical current passing from cable 
to connector travels from the inner 
strands of the cable through contact 
surfaces to the outer strands; thence 
it goes from outer strands through con- 
tact surfaces between them and the 
inner surface of the connector barrel, 
and into the barrel. Accordingly, con- 
tact resistance between cable and' 
connector consists not only of the 
resistance between the strands and the- 
connector, but also of the resistance 
between and through the strands. 

This is particularly true of alumi- 
num cable. Copper cable has very low 
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resistance between strands and current 
passes from strand to strand even when 
pressure is not exerted on them. On 
the other hand, each strand of alumi- 
num cable is covered by a film of alum- 
inum oxide, which very largely in- 
sulates each strand from those adja- 
cent, thereby causing the cable to act 
substantially as if it were made up of 
a series of parallel conductors. It is 
necessary that the cable connection (as 
distinguished from cable connector) 
break down the transverse resistance 
between strands to carry the current 
from the inner to the outer strands, 
from which it can be picked up by the 
connector. 

Our company engineers have con- 
ducted many exhaustive tests on this 
problem and have finally concluded 
that the most effective method of 


breaking down the transverse resist- 
ance is by the introduction of a com- 
pound comprised of zinc dust sus- 
pended in petrolatum jelly. 

This compound performs a triple 
function. First, it covers and protects 
the inner surface of the connector bar- 
rel after that surface has been treated 
to eliminate the oxide film, also it pre- 
vents new film from forming before the 
connector is installed on the cable. 
Second — and most important — when 
the cable is inserted into the barrel of 
the connector, the compound is re- 
strained from pushing out of the barrel 
and is forced between the strands. 
Subsequently, when the connector is 
indented onto the cable end, the parti- 
cles of metallic zinc, coating each 
strand, break through the film of oxide 
and thereby provide numerous low re- 


sistance current paths from strand to 
strand and from strand to connector. 
This effectively reduces transverse re- 
sistance between strands in the cable 
connection. 

Third function of the compound is 
to inhibit and prevent the formation of 
oxides or other products of corrosion 
in the electrical connection after it has 
been made and is in actual service. 

Before the zinc-petrolatum com- 
pound is inserted into the connector 
barrel, it is necessary to remove the 
film of oxide on the inner surface. 
This is accomplished by chemically 
etching the surface, and — with the sur- 
face still wet and protected from attack 
by atmospheric oxygen — immersing in 
a bath which precipitates a zinc-flash 
on the aluminum surface. The zinc- 
flashed surface is then plated with zinc 
to provide a mechanically strong coat- 
ing. 

The aluminum contact surface is 
thereby covered with a coating of low 
resistance metallic zinc that prevents 
formation of high resistance aluminum 
oxide. Thus the contact surface of the 
aluminum connector is provided with a 
surface of minimum contact resistance, 
in turn protected from the atmosphere 
by the zinc-petrolatum compound. 

To demonstrate the effect of surface 
treatment and the use of zinc-petrola- 
tum compound, a number of tests were 
performed in the laboratory. A group 
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of aluminum terminals, each installed 
in different manner, were indented on 
the ends of short lengths of No. 4 
aluminum aircraft cable to form 
jumpers, as illustrated in Fig. 3. 

Measurements of electrical resist- 
ance were made for each essembly from 
points (A) to (B), and results are 
given in the accompanying table. Note 
the progressive improvement of electri- 
cal conductivity as each new modifica- 
tion in treatment and installation 
method is introduced. 

The improvement can be attributed 
to these factors alone since all other 
variables, such as size and stranding of 
cable, size of terminal, depth of inden- 
tation, etc., were kept constant. Thus, 
starting with identical cable, terminals, 
and indentation, the electrical conduc- 
tivity of the finished connection can be 
practically doubled by surface treat- 
ment and installation practice alone. 

In addition to providing lower initial 
resistance, the zinc-petrolatum com- 
pound helps to inhibit corrosion of the 
cable connection. Fig. 4 shows a series 
Of curves > wherein resistance of the 
electrical connection is plotted versus 
number of corrosion cycles. As indi- 
cated, the connections are allowed to 
age for 144 hr. before starting the 
corrosion test. Resistance measure- 
ments are made during this aging 
period to determine whether any ap- 
preciable relaxation of the metal takes 
place. 

Each corrosion cycle consists of a 
24 hr. period during which the samples 
Under test are immersed in a fog of 10 
percent brine solution for 7 hr., then 
heated at 12S deg. C. for 45 min., and 
finally allowed to cool to room temp- 
erature for the remaining time. From 
Fig. 4 it can be seen that the increase 
in resistance as a result of exposure 



washer — aluminum on one face and 
copper on the other — between the dis- 
similar metals, so that like metals 

(3) By plating the contact surfaces 
— preferably the aluminum surface — 
with a metal which will retard electro- 
chemical action between the aluminum 
and copper. 

The first of these methods may be 
effective for the period immediately 
after installation. However, paints or 
greases are subject to wear and eros- 
ion, and as soon as the coating is pene- 
trated, electrolytic corrosion may start. 
Also, electrical connections in aircraft 
are subject to change or disconnection, 
and mechanics in the field cannot be 
relied upon to replace the protective 
coating with each reconnection. 


The second method has proved to be 
very effective. However, the bimetal 
washer is a loose part that may not be 
replaced or possibly may not be assem- 
bled on the original installation. 

The third method — plating the 
aluminum contact tongue with copper 
or zinc — does not have any of the dis- 
advantages mentioned, and also effec- 
tively inhibits electrolytic corrosion. 
Reference to Fig. 5 shows that the 
electrical resistance between zinc- 
plated aluminum terminal tongues at- 
tached to copper contact pads, changed 
remarkably little when exposed to the 
corrosion test previously described. 
In contrast, bare aluminum terminal 
tongues attached to copper pads 
showed an immediate marked increase 
in resistance when subjected to the cor- 
rosion test, indicating the deteriorating 
effect of electrolytic corrosion between 
the two metals. 

It is especially notable that tests 
show that zinc plated aluminum parts 
in contact with copper compare very 
favorably in corrosion resistance with 
copperplated aluminum parts in con- 
tact with copper. 

Since zinc plating of aluminum con- 
nectors also performs the function of 
protecting the contact between the 
aluminum connector and the aluminum 
cable, it is obvious that a zinc plated 
aluminum connector is more advan- 
tageous than one with a copper plated 
tongue. An additional advantage is 
that zinc plated terminals are effective 
in making trouble-free connections to 
steel or cadmium plated steel parts as 
well as to aluminum parts. And finally, 
zinc plating of aluminum terminals is 
more economical than copper plating. 
For these reasons, our company has 
(Turn to page 271) 


to 30 corrosion cycles is relatively 
small in terminal connections with 
zinc-petrolatum compound fillers. 

Connector-to-Bus Data 
Most electrical connections consist 
of terminal attachments, and almost in- 
variably the tongue of the terminal is 
clamped to a plated or unplatcd copper 
bus, nut, or stud. Therefore, when 
aluminum cable is brought into an 
aluminum terminal, provision must be 
made to inhibit electro-chemical cor- 
rosion between the aluminum terminal 
tongue or pad and the copper part to 
which it is attached. This may be 
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with heavy grease, paint, or other seal- 
ing compound to prevent penetration 
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Induction Heating 
Speeds Helldiver Production 



Here are details of a processing method which has "done the trick" 
on numerous brazing, production, and salvage jobs — to improve 
quality- and expedite output of small parts for C-W Helldivers. 


I nduction heating is saving thou- 
sands of hours of production time 
in building Curtiss Helldivers. 
The process handles at least 75 tool 
brazing jobs, 10 production jobs, and 
dozens of salvage items. It is in opera- 
tion six days a week, and its use in 
more jobs is planned. 

Our machine, manufactured by the 
Thermonic Induction Heating Corp., 
i specially designed four-outlet 


machine is much more flexible than a 
single-outlet machine, and it is more 
economical because of a minimum 

Inductor coils are cooled by dis- 
tilled water recirculated through a 
Bell & Gossett cooler. Use of dis- 
tilled water is important where impure 
water would cause build-up in the 
tubes and possible short-circuiting, for 
machine at this plant has an out- 


table for different coils. This type of put of over 300,000 cycles. 


First experimental job was the proc- 
essing of case hardening lock pins for 
the Helldiver bomb bay. Previously 
the lock pin had been chrome plated, 
but induction heating made a better 
“nd cheaper job and cut the casing 
time down from 6 hr. to 10-15 sec. 

It was necessary to use a steel ca- 
pable of attaining 180,000 psi. and 
having high impact and fatigue values. 
Either SAE 4140 or NE 8739 fitted 
the job, although additional hardening 
was found necessary to cut down wear. 
Chrome plating helped, but was not 
satisfactory where impact was heavy. 
After .0005 to .001 in. of chrome was 
applied, the pin had to bake at 400 deg. 
F. for 3 hr. to relieve hydrogen em- 
brittlement. 

When we tried induction heating on 
the lock pin, the piece was first pre- 
heat-treated to 180,000 psi. and finished 
except for polishing. The outer surface 
of the pin was then induction-heated 
to approximately 1,625 deg. F. and 
quenched in water. Test samples 
proved that a case .020 to .030 deep 
could be attained with a Rockwell 
C5S-C62 reading. This was sufficient 
to withstand the necessary wear, while 
still retaining a 180,000-psi. core. 

Case hardening of a tail wheel cam 
(it had formerly been carburized) also 
proved very successful by cutting proc- 
essing time 50 percent. The cam, de- 
signed for a 150,000-psi. load, had a 
thin section approximately .170 thick 
by 1 in. wide. It needed a hard surface 
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in order to withstand roller action 
against this thin section. 

To harden the thin section properly, 
we had to quench the work immedi- 
ately. Usual quenching fixtures would 
not work, because the oil spray came 
from a quenching ring located outside 
the inductor coil and at least ljt in. 
from the surface to be hardened, too 
distant to give a quick quench. 

Accordingly, we made a spray 
quench of J in. copper plate, contoured 
to fit not over .040 in. from the cam 
surface at any point. Then an inductor 
coil of i in. copper tubing was fitted 
to the top of the quenching plate. 

The assembly was connected to a 
pump built into a water-tight tank, 
with the holding fixture set in the mid- 
dle of the tank under the inductor coil. 
The pump was connected by a second- 
ary timer to the timer on the induction 
machine. 

The cam is preheat-treated to 150,- 
000 psi. finish machined, and ground. 
Then it is placed in the induction ma- 
chine and heated to 1 ,625 deg. F. After 
about 20 sec., the timer shuts off and 
the pump quenches the cam in oil, 
with a resulting hardness of C55-C60 
and a core of C32-C36. Figs. 1 and 2 
show the induction heating and quench- 
ing of the cam. 

One of the best examples of the 
method is the Helldiver blast tube 
shown in Fig. 3. Here a preformed 
tube and a collar of 18.8 stainless steel 
are welded with Columbian bearing rod, 
after which the assembly must be nor- 
malized to stabilize the weld. 

Before the use of induction heating, 
this procedure was performed at 1,950 
deg. F. in an electric furnace, after 
which the tubes were quenched in cold 
water. This caused distortion, which 
necessitated from 15 to 30 min. line-up 

To eliminate this line-up operation, 
we designed an inside induction coil 
over whcli the tube could be slipped so 
that the coil would normalize the 
welded area only, and would thus avoid 
heating the adjoining metal into the 
brittle range occurring around 1,400- 
1,500 deg. F. 

It was necessary to have a very close 
fitting coil not more than A in. from 
the inside wall of the tube, so that the 
fastest possible heating could be had. 
It seemed impossible to make a fixture 
which would keep each tube exactly 
the right distance from the coil as it 
was being heated. Because of this nec- 
essity to be so close to the coil for 
correct heating, the tube would acci- 
dentally short the inductor coil and 
burn it out. We tried commercially 
insulated coils, but they broke down, 
so we ourselves experimented with 
coating of the coils. 
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A coil was formed whose circumfer- 
ence measured in. less than the in- 
side circumference of the blast tube. 
We mixed powdered mica with just 
enough sodium silicate to hold it to- 
gether, then we molded the compound 
around the copper tubing of the coil 
and baked it until dry. 

With these coated coils, it is possible 
to dispense with a fixture altogether. 
The operator merely holds the tube 
and forces the end over the coil, heat- 
ing the weld to 1,950 deg. F. in 14 sec. 
Then he removes the tube and dips the 
heated end in cold water to quench — 
all in a matter of seconds. No line-up 
operation is necessary. 

Later we tried another coating which 
proved to stand up even better than 
the mica. Standard asbestos rope 
(string asbestos mixed with fire clay) 
was pulled apart, kneaded until pliable, 
and packed around the coils. 

Our early coated coils sometimes 
cracked after a few hours, so before 
the coil was baked, we cut into the soft 
coating with a knife, making grooves 
which gave plenty of allowance for 
expansion. We also dried the coated 
coils more slowly, leaving them in an 
oven for 4 hr. at 360 to 400 deg. F. 
Some of these new coils have a life of 
20 hr. or more. One coil has heated 
800 blast tubes, and it is still in good 
condition. 

Frequently, in reworking tools, the 
induction machine has proven superior 
to a torch for localized annealing, due 
to the speed of heating which confines 
the heat to a smaller area and often 
makes reheat-treatment unnecessary. 

Fig. 4 shows the right and wrong 
way to design a double turn coil. The 

self, causing an interruption in the 
current flow. This type coil will not 
heat properly due to impedance. The 
coil on the left has a minimum of im- 
pedance with the current flowing in 
the same general direction. 

To solder or braze tools, best results 
are obtained when the heat is allowed 
to travel by conduction from behind or 
under the shank to the bonding mate- 
rial and tip. Figs. 5 and 6 show coils 
which are standard for tipping tools. 
At the present time, one semi-skilled 
operator can braze several hundred tips 
per day. Thus, skilled welders, who 
formerly did this job, are released for 
urgent production duties. 

We have a simple quick-change 
adapter and hose connection, Fig. 7. 



(right) and incc 

'ZThuoTetric 
mild flow. 
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TRIMMING RESEARCH 
TO THE POSTWAR POCKETBOOK 

PART VI OP A SERIES 


"In the laboratory, as in the plant, we 
must record the volume of work lliat is 
to be done and the rate and cost at 
which it is completed." — Management 
Maxim 

B y research today we can assure 
prosperity tomorrow. With the 
postwar world "just around 
the corner” we can, by immediate 
proper planning and investment in re- 
search, make possible the production 
of new goods, new services, new in- 
dustries, and new jobs a few months 
hence. 

Regarding those companies now 
supporting research or development 
laboratories doing government work, 
one thing is obvious : If they are not 
today seriously considering reorgan- 
ization of their laboratories for the 
best possible postwar economy, they 
will certainly do so in a few months, 
when the curtailment of Army and 
Navy contracts will force them to 
spend their own capital assets. 

Accordingly, a short discussion of 
the economy of laboratories and their 
financial problems is in order, with 
primary consideration of aircraft re- 
search organizations but with many 
of the studied conclusions based on 
developments by older research organ- 
izations in other industries. 

How Much for Research? 

Dr. Karl T. Compton, ,l ' 1 president 
of MIT and recently chairman of 
the Advisory Committee on Scientific 
Research of the National Assn, of 
Manufacturers, several years ago 
stressed the fact that income appro- 
priated to research is not spent; it is 
invested. "The question is not whether 
a company can afford to engage in re- 
search,” emphasized Dr. Compton, 
"but whether it can afford not to, par- 
ticularly when it is realized that after 
this emergency has passed, orders for 
the normal consumer market must be 
found to replace government orders. 
This market can be created only by 
new and better products.” 


By K. R. JACKMAN, Chid Ted Engineer, 

Consolidated Vultee Aircraft Carp., San Diego 

Challenging question as peacetime looms is, "How much of gross 
income should go for research?" To be considered as an amount 
invested, rather than spent, the author then emphasizes the 
important role of the budget as a guide for operations. And after 
naming specific budget figures, he discusses the approach to 
efficient cost accounting and operational control systems. 


COMPARATIVE RESEARCH EXPENDITURES 1927 AND 1938 
AS PERCENTAGES OF DOLLAR VALUE OF OUTPUT 
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BATTELLE EXPENDITURES FOR INDUSTRIAL RESEARCH 1930-1944 
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Fig. 2. Evidence of Bailelle Memorial lasfitaie's progressive research 
service to industry is this graph showing striking climb of yearly bud- 
gets since bottom-scraping days of the depression. ( Battclle illustration) 


Industrial research was well devel- other than the Soviet Union, and that 

oped in Europe before its general adop- England and Germany spend possibly a 

tion in America, but the U. S. now tenth as much, France and Italy appre- 

leads in total spent on research and, ciably less." 1 '" That is, prewar, 

except possibly for the Soviet Union, Excellent and extensive laboratories 
in the ratio of research expenditures are found in Soviet Russia. Japan 

to national income. Satisfactory fig- also developed first-class facilities, 

ures are not available, but Bernal" - " Each of the smaller industrial countries 

has estimated that we spend more on provides for research. Switzerland, 

research than all the rest of the world for example, makes up In quality for 



Administration and operation of Mellon Institute exemplifies elti- 
structures in U. S. industrial research houses Institute. (Mellon pholo) 


part of its lack in quantity. Research 
is generally recognized as a factor in 
international as well as in national in- 
dustrial competition and development. 

As mentioned in a previous part of 
this series there were, according to the 
last prewar census of research labora- 
tories in the U. S. made by the Na- 
tional Research Council, almost 2,400 
industrial laboratories, employing more 
than 70,000 persons in technical re- 
search. Studies by the Council indi- 
cated that about $4,000 is spent annu- 
ally for each person engaged in indus- 
trial research, and that those companies 
having laboratories spent approxi- 
mately $300 million a year for indus- 
trial research just prior to this war. 

This figure has undoubtedly doubled 
and trebled in the last few years under 
the government’s emergency expendi- 
tures, but it appears quite probable that 
the immediate postwar appropriations 
for research in industry will better the 
$500 million a year mark. 

In 1941 the National Assn, of Manu- 
facturers completed a survey of re- 
search budgets of manufacturing com- 
panies v, '‘ and found that, of the 181 
reporting, about 8 percent of all that 
are known to have laboratories spend 
in the course of a normal year 2 per- 
cent of the gross sales income of the 
companies involved in research. 

Many of the companies reporting in 
this 1941 survey spent 10 percent or 
more of their gross sales income for 
research. The 2 percent figure is the 
median for the 181 companies studied. 
The figure was highest in small com- 
panies. In the breakdown of the figures 
by industries, it was found that the 

reported the highest expenditures. 
The median figure was 4 percent of 
gross sales income for 28 chemical and 
allied products companies. Further 
perspective is offered by the data in 
Fig. 1 giving 1927-1938 comparisons 

Dr. Compton has pointed out that 
if all American industry spent 2 per- 
cent of gross sales income for research, 
there could be mobilized in America 
250,000 scientists and engineers and 
$1,000,000,000 a year for the develop- 
ment of new goods, new services, new 
industries, new jobs, and new sources 
of wages and salaries. 

A survey by the National Research 
Council shows that in 1937 there were 
125 trade associations in the United 
States engaged in various types of re- 
search activities. Many of these asso- 
ciations have their own laboratories 
with trained scientists who devote their 
full time to problems of the specific in- 
dustries served by the associations. 

In the 1941 survey, it was found that 
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research activities were conducted by 
35 out of 113 manufacturing trade 
associations affiliated with the NAM 
in the National Research Council. 
Eleven of them had their own labora- 
tories or cooperated with others in 
supporting laboratories. The average 
annual research budget of 27 associa- 
tions reporting specific figures was 
$36,960 per laboratory. The median 
budget was $25,000. Two associations 
spent more than $100,000 a year. 
Twenty-one of the associations fi- 
nanced research projects for their 
members at universities, seven at re- 
search foundations, and three at com- 
mercial laboratories. 

Further Figures 

In the Armour Research Founda- 
tion™ in Chicago the appropriations 
and contributions for the carrying-on 
of research projects have increased 
from $30,000 in 1936, the first year of 
the Foundation’s existence, to $1,670,- 
000 in 1944. The “searchlights" which 
the Armour plan is prepared to focus 
upon industry’s research problems rep- 
resent the coordinated resources from 
the four broad fields of scientific en- 
deavor — chemistry, physics, metal- 
lurgy. and research engineering. 

Founded to conduct research for in- 


dustry on a non-profit basis, the Bat- 
telle Memorial Institute' 1 '" began oper- 
ations in 1929 just as the great indus- 
trial boom of the late ’20’s was coming 
to an end. Throughout the ensuing 
world-wide depression, the recovery of 
the ’30’s, and the violence of World 
War II, Battclle has continued to grow. 
The staff, originally 30, now numbers 
600, and the Institute today is known 
and respected throughout the world of 
research and engineering. The 1930- 
1944 growth of Battelle’s service to 
industry is depicted, budgetwise, in 
Fig. 2. 

In the first five years of the Mellon 
Institute at Pittsburgh, (1911-1916), 
105 one-year fellowships were sup- 
ported by 47 concerns, the total amount 
contributed being $360,000. During 
this period the Institute itself expended 
$175,000 in overhead charges, and the 
building and equipment represented an 
investment of over $300,000. By the 
application of the Industrial Fellow- 
ship System, the Institute has been 
successful in demonstrating to Ameri- 
can manufacturers, irrespective of size, 
that industrial research, properly car- 
ried out, is profitable to them. Most of 
the problems accepted for study have 
been solved satisfactorily. In 1936, 
the amounts contributed to the Insti- 


tute by Fellowship donors for support 
of research reached the sum of $1,000,- 
000 annually. The money appropriated 
by donors during the first 25 yr., (up to 
1936) was close to $1 1,000, 000. 1 '" 

Factors Affecting Ratio 

R. Stevens," 1 '" director of the Sur- 
vey of Research in Industry group, 
points out that no standard practice 
has been found for the determination of 
the amount to be spent by a company 


to establish a relation between expected 
value and the budget, a basis requiring 
rather clearly defined objectives. A 
few set aside a percentage of gross 
sales, while most use a combination of 
methods. A general ratio cannot be 
determined, since it varies with the 
nature of the product, the value added 
by manufacture, size of company, and 
many other factors. Inquiry in a vari- 
ety of industries has shown, however, 
that ratios amounting to from £ to 3 
percent of gross sales are frequently 
found where research is well estab- 
lished. 

The principal expense in research 
laboratories is in wages and salaries, 
occasionally of the order of 75 or 
more percent. For the purpose of esti- 
mating amounts spent by industry on 
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research, a figure of $5,000 per man 
per year has been used frequently by 
well-informed research executives. Al- 
though an average annual cost per man 
(professional and non-professional) 
of laboratory personnel of approxi- 
mately $4,000 to $5,000 is considered 
reliable (as previously stated) in esti- 
mating the total amount spent by in- 
dustry on industrial research, the aver- 
age annual cost per person in any one 
company may vary widely — from 
$2,500 to over $9,000. 

There is a lower limit for the aver- 
age size company that maintains a 
large organized research staff. Assum- 
ing 2 percent of gross income as proper 
for research, then $20,000 is a reason- 
able budget figure for a company 
whose annual gross income is $1,000,- 
000. This would mean a research staff 
of five people at an annual carrying 
cost approaching $4,000 per person. 
Obviously, large research staffs are not 
to be expected in the smaller com- 
panies, especially when postwar econ- 
omy dictates the prevailing policies. 

As in all the basic industries, the 
research by the iron and steel industry 
of the U. S. is carried out for the pur- 


pose of improving methods of manu- 
facture and quality of products, reduc- 
ing costs, developing new products, 
and determining new uses and new 
markets for old products. 

Economical Research In Steel 

During the period 1930 to 1940, the 
average expenditure for research by 
the U. S. iron and steel industry has 
varied between $8,000,000 and $10,- 
000,000 per year — more than ten times 
the amount it was in 1925. Although 
the industry as a whole reduces its ex- 
penditures for research in depression 
years, the reduction is never propor- 
tional to reduced production. As a re- 
sult, the relative number of research 
reports published increases greatly in 
depression years. 

Frank T. Sisco,""* metallurgist, 
stated that the expenditure for iron 
and steel research in 1938 was only 8 
percent lower than in 1937 despite a 
decrease of 60 percent in steel produc- 
tion. The money spent for research 
by 42 steel companies representing 
about 90 percent of the steel-making 
capacity of this country, was, accord- 
ing to a 1939 survey made by the 


American Iron & Steel Institute,* 1 "* 
distributed approximately as follows: 



Seldom is a reader privileged to be 
taken into the confidence of a research 
director in the financial analysis of his 
laboratory. A zinc research laboratory, 
which may be taken as typical of labo- 
ratories for the metal-producing trades, 
was proposed by Dr. John Johnston 
during World War I. The fundamental 
work of this laboratory was to deal 
with the physical and mechanical prop- 
erties of zinc, such as the study of its 
crystalline transformations, the tem- 
perature of inversion, and the effect of 
impurities upon these changes. This 
work would then be extended into a 
systematic study of the zinc alloys, 
through a wide range of conditions. 

Metallurgical Research Costs 

The laboratory work proposed was 
estimated by Dr. Johnston as requiring 
approximately 15 men distributed as 
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follows in occupations and salaries: 


DISTRIBUTION OF GENERAL MOTORS TEST LABORATORIES 




Necessary initial equipment would 
cost $25,000, but a further sum of $25,- 
000 would have to be set aside for 
additions to the equipment within the 
first few years. Including the neces- 
sary overhead and operation costs, 
this laboratory would thus cost about 
$80,000 per annum. A suitable building 
to house this type of industrial re- 
search would cost approximately $100,- 

ooo.'"-* 

Budgeting Aviation Research 
And Development 

Quite unlike the research progress in 
the iron and steel, the automotive, and 
several other basic industries in this 
country, the early developments in the 
aviation industry were not sponsored 
by individual company research but 
rather derived from research largely 
controlled by the government. Research 
conducted at government expense, has 
supplied the industry with general in- 
formation from which the industry’s 
own applied research has developed 
improved aircraft. 

Competition for superior perform- 
ance has tended to concentrate the 
manufacture of airplanes and engines 
in the hands of a few large concerns 
that maintain outstandingly able engi- 
neering and research organizations. 
The impetus of the present emergency 
has necessitated advanced engineering 
designs and production quotas, un- 
dreamed of several years ago, which 
in turn have necessitated larger and 
more efficient research laboratories. 

J. C. Hunsaker, in an able article,' 
states that from the first, the best scien- 
tific brains throughout the world have 
helped perfect the airplane. 

The beginning of organized aero- 
nautical research was the formation in 
1909 in England of an advisory body, 
the Committee for Aeronautics, under 
the great physicist, Lord Rayleigh. 
Government research laboratories were 
later established in France, Germany, 
Italy, and in the United States. 

Advances in airplane performance 
and utility have, somewhat discontinu- 
ously, followed — new knowledge in 
aerodynamics, metallurgy, structural 
design, fuel technology, and engine and 
propeller design. The steps are some- 
times abrupt as inventions or applica- 
tions occur, such as the NACA cowl 
and wing-engine location, the vari- 
able-pitch propeller, high-octane avia- 


tion gasoline, and now turbine and jet 
propulsion. 

The government leads — and to a 
large degree coordinates — research in 
the aviation industry through agencies 
of the Army, Navy, and the NACA. 
The NACA Committee receives annual 
appropriations from the Congress "to 
supervise and direct the scientific study 
of the problems of flight, with a view 
to their practical solution.” The in- 
crease of the annual appropriation for 
the NACA Committee, now summing 
to a total of over $20,000,000 for avia- 
tion research in the period 1915-1940, 
reflects the unparalleled rapid progress 
of this industry. Here are figures for 
general research: 

Period Purposes Construction Totals 

1915-19 $283,015 $131,500 $414, S15 

1920-24 1.061,150 ^46,450 1.107. 600 

In 1938, Germany’s aeronautical re- 
search facilities were large enough to 
contain a dozen establishments equal 
to the combined facilities of the NACA 
at Langley Field, of Wright Field, 
and of the Naval Aircraft Factory. 
However, with the grueling Allied 
bombings, it is hardly probable that 


many of these institutions and facilities 
still exist. 

Hunsaker points out that the 
sound economic progress of prewar 
aviation and research in this country 
may be judged by the downward trend 
of domestic airline rates charged for 
services rendered between the years 
1926 and 1939. During this period, 
the airline passenger fares dropped 
from 12 to 5c. a mile, while the rates 
paid by the Post Office for the car- 
riage of airmail dropped 75 percent. 

It is often stated that industrial lab- 
oratories must select research projects 
which will pay financially, whereas 
basic or “pure” research laboratories 
are not under any such limitation. 
But viewed with a truer perspec- 
tive, as Dr. Steinmetz* 1 "* pointed out as 
early as 1916, this is really no limita- 
tion at all, since “there is no scientific 
investigation, however remote from in- 
dustrial requirements, which might not 
possibly lead to industrial useful de- 
velopments." 

The present increased interest in 
the planning and controlling of post- 
war research and testing laboratories 
has induced various studies of indus- 
trial research procedures. Moreover, 
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this interest has led in not a few in- 
stances to the installation of budget 
systems whereby financial requirements 
can be predetermined with satisfactory 
accuracy. The first experience with 
budgetary practice was almost painful 
to research directors who had no 
knowledge of the science of manage- 
ment. But according to the observa- 
tions of G. D. Beal, 1 ' 3 assistant director 
of the Mellon Institute of Industrial 
Research, budgets have rather quickly 
become the guides for the operation of 
a number of large industrial research 
laboratories. 

In many aviation companies, it is 
true, the administration of research 
and development is still a rather hit 
and miss affair. The writer trusts that 
the recent three sections of this series 
on administration faults and virtues 
have emphasized this fact. If a depart- 
ment of some company, let us say, 
desires the laboratory to make an in- 
vestigation, its request is submitted to 
a conference committee, a decision is 
made as to the merit thereof, and 
authority is then given or withheld. 
Sufficient thought is not given to the 
costs of the project or to the necessary 
instrumentation. 

In the more progressive company, 
however, a definite organization setup 
is established to plan all research labor- 
atory activities and to control research 
expense. 1 ' 3 The laboratory thus has a 
clearly defined program for the year, 
can plan its personnel, and can work 
accordingly. This systematic planning 
gives the basis for establishing an ex- 
pense budget, and experience has 
shown that, if the latter is controlled, 
satisfactory progress is made toward 
controlling the cost of research, to the 
joint benefit of management, tech- 
nology, and science. (Also see Fig. 3.) 

Problems of Budgetary Control 

To the young aviation laboratories, 
as to many of the oldline research or- 
ganizations in the basic industries, 
there frequently comes the question, 
"What is the most adequate accounting 
system to use for crediting the re- 
search, development, and service test- 
ing accomplishments of a laboratory?” 
To this question no specific answer 
can be given, for the financial control 
procedures will be governed by the 
individual company’s policy, the ex- 
perience of the research director and 
his staff, the size of the research facili- 
ties, etc. Suffice it to say that research 
expense can be reduced only partially 
to a method of accounting, since the 
intangible and more remote results of 
many research projects are undoubt- 
edly more valuable than the tangible 
and immediate values. 


It is therefore wise to consider the 
positive savings, classifiable as tangi- 
bles, that arc derived from novel or 
improved processes, reduction or dis- 
posal of wastes, sale or licensing of 
patented inventions, etc. The remainder 
of research expense — that relating to 
such intangibles as maintenance of 
quality through control, better prod- 
ucts, and new products — is most sensi- 
bly charged off to product and market 
improvements. 

Need for Coreful Tally 

Entering the stiff postwar competi- 
tion just ahead, the aviation company 
management which is doing its share of 
original and practical research and 
testing should know the cost of keeping 
abreast of the times and should have a 
laboratory cost system, both for engi- 
neering and shop work, that reveals 
the sum total of calculable research 
accomplishment and of wasted effort. 

In several of our most rcsearchful 
manufacturing concerns, from whom 
aviation may well take many lessons, 
the cost of research is charged off 
currently as an item in general operat- 
ing cost. Appropriations are estab- 
lished for specific projects at the 
annual period of review, and actual 
costs (engineering and shop) are re- 
corded against these projects as in- 
curred. Projects that may arise dur- 
ing the year are taken care of by an 
emergency fund, set aside at the annual 
period and held available for such 
interim researches. In one well-known 
company this fund amounts to 15 per- 
cent of the total appropriation. A 
special extra appropriation is made if, 
at any time, this fund proves inade- 
quate to support promising new in- 
vestigations. 1 ' 3 

Beal and Wcidlein, 1 " 3 of the Mellon 
Institute, have pointed out that “the 
use of budgets or operating schedules, 
for the purpose of forecasting operating 
results, has become an outstanding 
feature of the application of the prin- 
ciples of scientific management in the 
administration of industrial research.” 
It is now recognized by many author- 
ities that budgetary control of a re- 
search department or laboratory is a 
most effective mechanism for accom- 
plishing resultful coordination within 
the department and with other depart- 
ments of the organization. This control, 
if adequate, surely reveals beneficial 
work and new opportunities, as well 
as management defects and weak divi- 
sions and personnel. 

The writer has tried several cost 
accounting and operational control 
systems in the management of research 
and development testing in the San 
Diego engineering test laboratories 


of the Consolidated Vultee Aircraft 
Corp. Several of these systems have 
shown definite promise as the search 
proceeds for the “best” method for 
general aircraft laboratories, but each 
one has proven to have its faults. The 
specific form and routine now in use 
will be discussed in this series in a 
future article on laboratory paperwork 
and control. 

In these 'days of rapidly changing 
conditions, scientific aviation labora- 
tory management, which usually oper- 
ates on a factual basis, is endeavoring 
to develop improvements in its opera- 
tional techniques, so that an organiza- 
tion may be more quickly adjusted to 
meet economic changes. It is most im- 
portant under these conditions that the 
development laboratories be alert, sen- 
sitive to change, and flexible in per- 
sonnel, structure, and facilities. A 
flexible budget is a device that makes 
it easy to effect technical adjustments 
of this character whenever they are 
necessary. 1 ' 3 

It should be emphasized, however, 
that budgetary or operational control 
cannot replace management. It is not 
the purpose of such economic control 
of aviation research to deprive a labor- 
atory director of the essential freedom 
of action that insures progressive 
management. Budgetary control can- 
not be perfected rapidly; it requires 
time to make and use estimates of 
future plans properly. 1 ' 3 

Even in the laboratory which is not 
operated under a budget system there 
is usually kept a careful record of the 
expenditures for salaries, supplies, in- 
surance, etc. — all classified in detail — 
for exercising economy in the conduct 
of the work. It is fundamental that 
every laboratory manager and director 
should understand enough about ac- 
counting to know when an accountant 
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Deviation stickers ore teal to COmpony's subcontractors. who will changed on original matter layout drawing it tint circled, then 
o'reody in their hordt. In hr it itep ol process (left) area to be Bo elng’t matter drawing at specified by detign change, 

DEVIATION STICKERS 
QUICKEN TEMPLATE CHANGES 

By utilizing steel shim photo patches, Boeing does away with necessity of supply- 
ing B-29 subcontractors with entire new photo template every time there's a 
design change. Shim stickers save time, critical materials, and shipping space. 


M ass production of the latest 
versions of the B-29 Super- 
fortress has been speeded by 
using an unusual design-change system 
developed by the Boeing Aircraft Co. 
of Seattle. This method makes use of 
photographically reproduced true-scale 
shim stock patches known as deviation 

At Boeing, all engineering and 
manufacturing information necessary 
for the fabrication of basic structures, 
cowling, ducting, and non-structural 
formed parts is drawn to exact scale 
on white lacquered steel sheets. Master 
drawings are photographically repro- 
duced on steel as photo templates, re- 
quired as patterns in the tooling, fabri- 
cation, and assembly of parts. And 
thousands of these photo templates 
have been sent to the company’s five 
prime contractors and hundreds of 
subcontractors. 

In providing initial information, this 

method proved very effective. How- Paralyle plastic sheet, which has been sprayed wifh a sensitive emulsion, is placed over 
ever, when military and Other require- change-area on master drawing. Boeing-developed deviation relleser light bos is then placed 
ments necessitated revisions on these over plastic and exposure is made. 
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had to be produced and shipped, often 
with dependence upon slow and uncer- 
tain means of transportation. 

In order to expedite and simplify the 
transmission of this change informa- 
tion, Boeing master layout engineers 
and photographers developed a process, 
now known as the deviation sticker 
system, by which accurate change in- 
formation is photographically repro- 
duced on lacquered shim stock only 
,003-in. thick. 

In the first step in the process, the 
area on the master layout drawing 
affected by the change is erased and 
changed as required. This changed 
area is then photographically copied 
by the reflection printing process. 

In a semi-dark room a sheet of sensi- 
tized plastic is placed emulsion-face 
down against the changed area. A ply- 
wood box with a light source in the top 


photo templates, problems were cn- 

Early in the B-29 program when a 
change occurred, an entirely new photo 
template was supplied to the Boeing 
shops and the various contractors. But 
as the program increased in size and 
urgency, it was necessary to have a 
fast, accurate method of supplying 
information to the widely scattered 
plants. In addition, there was a con- 
stant threat of an inadequate steel 
supply, since it takes a full railway 
carload of .038 steel sheet to produce 
a complete set of B-29 templates. Ship- 
ment of the templates themselves to the 
various contractors also presented a 
problem. And even though a change 
was slight, an entirely new template 


and a plastic window in the base is 
placed over the sensitized plastic and 
a vacuum pump is turned on. A sponge 
rubber gasket around the edge of the 
plastic window makes a seal for the 
vacuum. Atmospheric pressure forces 
the window against the plastic negative 
material, which in turn is forced 
against the master layout, thus assuring 
a sharp, accurate reproduction. 

A white light in the box illuminates 
the area covered by the plastic. The 
light passes through the sensitized ma- 
terial to the corrected layout and re- 
flects this image back to the material. 
After exposure comes standard pro- 
cessing in a litho developer, and the 
negative is fixed and washed in the 
regular photographic manner. After 


the negative is dry, positive reproduc- 
tions are printed on the .003 steel shim 
stock, which has earlier been sprayed 
with the same sensitive emulsion used 
on the negative material. 

These steel shim reproductions are 
checked for legibility, trimmed to size 
with an ordinary scissors, then sent 
to the shops. Accurately lined up with 
the grid lines which are the back- 
ground of every master layout drawing, 
the "stickers” are cemented to the 
existing photo templates. 

This was the process, but there was 
still another hurdle, for unsatisfactory 
negative material discouraged early 
reproduction efforts. However, after 
several months of experimenting, suc- 
cessful reflex negatives were produced 
by spraying a reflex emulsion on .025- 
in. translucent plastic sheet. This emul- 
sion had been made to Boeing specifi- 
cation by one of America’s large photo 
supply houses. The plastic sheet, 
which is known as Paralyte, is dimen- 
sionally stable, translucent, and non- 
water absorbent. Specially developed 
for this work, it is a combination of 
urea and melamine resins impregnated 
into an alpha cellulose base. 

These sprayed-type plastic negatives, 
found easier to handle in photo proc- 
essing, recording, and filing, have 
further speeded the process of changing 
photo templates— another factor in put- 
ting more Boeing B-29 Superfortresses 
into the air in less time. 
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PLANT-PRACTICE 

HIGHLIGHTS 



Knockdown Engine Case Has Plywood Mount 


Stretch-Wrap Method 
Speeds Door-Frame Output 

• By making in halves and then join- 
ing by riveted splice plate, PBM bulk- 
head door frames are now fabricated 
at Glenn L. Martin in less than half 
time formerly required by old press- 
and-rout system. Besides cutting time, 
new method permits ten complete 
frames to be obtained from a sheet 
which formerly provided only four. 



File Handle 
Prevents Injuries 

• Handles which prevent files from 
slipping sidewise off edge of sheet 
metal have considerably reduced num- 
ber of file injuries at Curtiss-Wright 
plants. Permitting full length of file 
to be used, handle may be set at any 


• With use of a conical engine mount 
made of plywood joined with Uformite 
500, a urea formaldehyde resin ad- 
hesive, P & W engines are now being 
shipped in knockdown cases which dis- 
pense with heavy timbers to which en- 


gine was formerly bolted. Developed 
by Resinous Products & Chemical Co., 
the adhesive enables J-in. 3-ply birch 
or maple cones to support weight of 
2,000-hp. engines, even when large 
holes have been punched in plywood. 
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New Type Shank Pun^PoIrt 


This Two Part Punch 
Conserves Tool Bodies 

• Broken or worn punches formerly 
necessitated replacement of entire, one- 
piece tool, but at Westinghouse Sun- 
bury plant great economics were made 
by using a detachable point, easily re- 
placeable when necessary, without dis- 
carding still-useful punch body. 


Special Arbor Assures 
Accurate Centering 


• Made from hardened and ground steel, this arbor with 
coned ends has enabled General Electric to improve greatly 
the accuracy of ground work where outside surface must 
be concentric with internal hole within an extremely close 
tolerance. Taper of cones is 1£ in. per foot. 



Simple Handle Aids Bushing Change 

• In operations where several slip bushings must be changed 
while same work is in jig, this sheet metal handle has saved 
Convair much valuable time. Fastened to bushing by screw 
and prevented from turning by stop pin, device enables 
operator to change bushing simply by turning handle 
slightly, then lifting bushing out of hole. 




Collet Saves Broken Drills 

• Drill points are saved for additional 

• useful life by this collet, which drives 
by means of a hardened pin engaged 
with notch in broken drill. Collet (left) 
has threaded end to fit drill. Body has 
hex for wrench. Collet lock nut tight- 

seen here fitted in hex portion. 
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Drilling Fixture Speeds Work 
And Assures Accuracy 


• Ford’s Willow Run plant designed 
this compact multi-drilling machine 
whereby both vertical and radial dril- 
ling may be performed at same time. 
By means of index plate (shown in 


detail at left) correct spacing of holes 
is accomplished with speed and accu- 
racy. Large number of hinged clamps 
enable operator to position work with 
minimum lost motion. 
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MORE SHELLS PER TOOL GRIND 


a ccuracy and speed — both are 
T\.“musts” in machining shells. Conse- 
quently, cutting tools must stay sharp, 
down time for changing tools must be 
kept to a minimum. Best way to do this 
is by the proper selection and application 
of the most suitable cutting fluids. 

Texaco Cutting and Soluble Oils will 
definitely help you to get more produc- 
tion per tool grind, regardless of the 
type of machining or the metal being 
worked. These fine cutting fluids cool 
and lubricate the tools, carry away heat, 
prevent chip welding — thus prolonging 
tool life, assuring greater output. 

Faster machining and better finish are 


two other advantages you can count on 
when you use Texaco Cutting and Sol- 
uble Oils — additional reasons why ex- 
perienced machine tool operators every- 
where prefer Texaco. 

The services of a Texaco Engineer, 
thoroughly qualified to assist you in the 
selection and proper application of cut- 
ting coolants for your particular machin- 
ing requirements, are available through 
more than 2300 Texaco distributing 
plants in the 48 States. 

Get in touch with the nearest one, 

The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 




TEXACO 


CUTTING, SOLUBLE AND 


MACHINING 
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Ingenuity of Serviceman 
Sparks Air Power Maintenance 


Carefully trained in practical techniques and encouraged to think 
constructively, mechanical specialists of our Armed Forces have 
developed improved tools and methods, the value of which is 
reflected by the consistent performance of U. S. air power. 

Photos by USN am i AAFASC 


T who tend to question the efficiency 
of the work or tools that the boss hands 
them. One is the man who merely 
grumbles, “If the guy who designed 
this had to use it, there'd be a change.” 
The other, however, is the workman 
who is ready to use his training for the 
purpose of improving quality or saving 
time in performance. 

In an Army and Navy staffed by 
many men who were mechanics before 
they joined up, and where many civil- 
ians with technical training are em- 
ployed, it is not surprising that con- 
siderable ingenuity has been exercised 
by mechanical staffs. This is particu- 
larly evident where distance or lack of 


transportation has made for difficulties 
in obtaining working equipment or 
supplies. 

Frequently, too, the accelerated pace 
of Army or Navv maintenance has led 
to changes in materials, machines, and 


procedures which, in fact, had been 
judged as giving first class satisfac- 
tion under prior peacetime operations. 

In this picture feature are revealed 
pertinent examples of the long list of 
effective Service developments. 
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Successful Overhaul Business 

Demands Shop Organization 

PART V OF A SERIES 


By E. F. LINDSLEY 

Just as precision has superseded rule-of-thumb in shop work, so 
too efficient methods of modern organization have scrapped the 
old "roughed out on paper" way of starting an overhaul business 
and also the antiquated "notebook and rusty spindle" way of doing 
it. Heres' how — 


A PROPOSED OVER MAUI. BUSINESS 

requires a well thought out or- 
ganization plan, some of the 
more obvious advantages of which 
might be summed up as follows : 

First, if it is necessary to borrow 
money or sell stock, it will be much 
easier to convince bankers or stock 
purchasers that this business will re- 
turn principal and interest or pay 
dividends, if a clear cut plan of organi- 
zation and operation is presented. 

Second, from the standpoint of a 
going overhaul business, short term 
credit will be more readily available 
if the operator has the reputation of 
“knowing where his money is”. That 
is, if he can point to his organization 
plan and say with reasonable accuracy 
how much money is represented by 
work in process, how much his spare 
parts are worth, how many of his 
accounts are readily collectible, and 
how soon they may be collected. 

Manufacturers, anxious to secure 
the right kind of dealers and sales rep- 
resentatives, will be impressed favor- 
ably by the working organization 
shown to be good both physically and 
on the balance sheet. In short, the 
dreams and visions in the back of the 
operator’s head will have little chance 
to materialize if he doesn't organize 
the cold realities of his present-day 
business in a better way than was seen 
at so many small airports before the 

An unorganized or disorganized 
overhaul shop may present such a con- 
fusing picture to its owner that he 
actually may do business at a loss until 
his capital is exhausted. He may de- 
cide that prosperity lies in expanded 
business, and then fail to realize that 
not matter how many jobs he takes in, 
he is not going to succeed by losing 
money on each of them or by drawing 
from his aircraft sales to support his 
engine shop. 

It’s unfortunate that the systematic 
overhaul operator who does know what 
various jobs cost him must face this 
kind of competition when the other 


fellow cuts prices in a desperate at- 
tempt to bring up volume. Eventually, 
of course, the more business-like oper- 
ator should win out, unless he grows 
discouraged and leaves the business to 
the jackals, as might happen in post- 
war aviation. 

The writer has broken down over- 
haul-shop organization into two divi- 
sions: Organization (1) from a tech- 
nical and (2) from a business stand- 
point. These organizations merge into 
one in practice, but in order to discuss 


them, it helps to consider them sep- 

For the purposes of discussion, let 
us assume that we arc in a position to 

aircraft sales and service firm of 
rather modest size, to be operated by 

tives. Their first job is to decide upon 
the basic organizational plan, which 
will probably start with a diagram 
similar to that in Fig. 1 . 

At once it become apparent that the 
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sales and service functions, while 
complementary, are for operating pur- 
poses distinct activities. Obviously, 
liaison is essential and harm would 
come from carrying division to the 
extent that the men responsible for 
sales and service were ignorant of each 
other’s plans. This discussion, how- 
ever, will be confined to the service 
organization and we will assume that 
one of the organizers has taken over 
the operation of the sales group. 

Let us start at the general manager’s 
position, where the duties fall under 
the heading of administration. The 
company’s fundamental objectives must 
be established and basic policies out- 
lined. Many points of the program, 
once decided, will be hard to alter later 
on, for instance, the decision whether 
to operate a general overhaul shop or 
an exclusive service for customers. 
Policies of finance and specific matters 
of credit are of utmost importance. 

Working Plans Essontlal 

Once the primary business policies 
are agreed upon, certain plans may be 
mapped out to provide a means of at- 
taining the desired objectives. Some 
plans will deal with the various en- 
gines, their sizes, makes, and models 
that the shop should be equipped to 
overhaul and supply parts for; other 
plans will deal with advertising and 
marketing of the shop’s services and 
spare parts ; some attention will neces- 
sarily be directed towards financial 
planning of budgets, payrolls, short 
term credit, and the general problems 
of business. 

Now comes the construction of the 
working organization that will carry 
out the plans. It is the administration’s 
task to formulate and provide; it is 
management’s job to carry out the 
function of its department. 

The shop superintendent, charged 
with coordinating the shop sections 
into a smoothly working unit, must be 
a man of versatile nature. His sense of 
business, necessary to proper manage- 
ment, must be balanced with an ex- 
cellent technical background. For it is 
the shop superintendent who sees to the 
scheduling of the various jobs that pass 
through the shop ; keeps expensive and 
non-productive back-tracking to a 
minimum; and sets completion dates 
with an eye to the over-all capacity of 
the shop’s production facilities. The 
superintendent must be the final author- 
ity on all technical questions, and he 
must be able to grasp the ramifications 
of each overhaul job so as to break it 
down into a logical series of operations. 

On the personnel side, the shop sup- 
erintendent is, in a small organization, 
the one man with complete authority 
over worker relations. He hires and 


discharges, sets up job requirements, 
grants wage increases, analyzes work- 
er’s abilities, and secs that competent 
personnel are properly rewarded by 
upgrading that will make them fore- 
men or section heads. 

The shop superintendent’s office pro- 
vides a central clearing point for pur- 
chase requisitions and cost records. 
Bids for contract work should be sub- 
ject to the superintendent’s approval, 
for he can tell whether the bid prices 
are in reason and whether the size of 
the contract and its narrow margin of 
profit would actually be worth while or 
whether it would only tie up production 
facilities capable of earning more on a 
series of small jobs. 

In brief, the shop superintendent 
holds the reins of the working end of 
the overhaul business. It would be im- 
possible for the best overhaul shop 
superintendent in the world to have his 
fingers on each minor function of the 
entire shop ; to attempt this would re- 
sult only in chaos. On the other hand, 
secondary supervision need not be very 
large for the ordinary overhaul shop. 
Usually, one or two high class men are 
quite capable of handling the stores and 
parts section. 

It is unfortunate that storing of 
parts and materials is too frequently 
classified under the somewhat dispar- 
aging term, “stockroom”. In many 
cases, a large part of the organization’s 
working capital may be tied up in 
“stockroom" functions — maybe so 
much capital, in fact, that the very 
financial success of a company’s first 
few years in business will depend on 

toriously expensive and are not likely 
to draw much interest in a stock bin. 
It is not uncommon for an overhaul 
station operator to pride himself on a 
sharp purchase of large numbers of 
seldom-called-for spare parts. True, 
some goodwill accrues to an operator 
when he is able to fill an order for an 
obsolete part that no one else stocks. 
When this goodwill outweighs the 
money buried in the parts, it may be 
good business; but nine times out of 
ten the goodwill can only be classed 
as abstract, with the worthwhile busi- 
ness derived remaining negligible. 

One of the business features peculiar 
to aviation is the necessity for sticking 
rather closely to the original manufac- 
turer's parts. Whereas, a man in the 
butter and egg business is able to make 
money on speculative maneuvers that 
entail buying where he can get the best 
price and selling when he can get a 
better price, the airplane engine over- 
hauler would shortly find his overhaul 
station minus its approved rating if he 
shopped around for crankshafts, or 
cylinders. It is possible that some- 


thing along this line might work out in 
the used airplane field, within limits, 
but wildcat operation does not belong 
in the field of responsible engine over- 

In the overhaul shop, it’s essential 
to have parts and materials of the right 
kind, in the proper amount, and in the 
right place when needed. It is the duty 
of the stock control section to fulfill 
these essentials. In less poetic and 
more practical terms, the job involves 
procurement, receiving, storing, ex- 
ternal and internal disbursing, stand- 
ardization, salvage, and inventory con- 
trol. This last phase, inventory con- 
trol, means more than simply ordering 
a new supply when the bottom of the 
barrel becomes visible. It means, when 
applied to spare parts sold to custom- 
ers, that the goods will be purchased 
with an eye to anticipated business, 
seasonal fluctuations, local business 
conditions in aviation, general business 
conditions, and the approaching ob- 
solescence of the part itself. 

Buyer Must Be Alert 

From the standpoint of parts and 
materials used by shop personnel, the 
stockroom buyer must anticipate new 
jobs about to enter the shop, consider 
recent sales of a particular airplane or 
engine within the market area, and 
provide for expected cutbacks in con- 
tracts, also for substitutions of new 
designs for old parts. In the latter 
case, the engine manufacturer usually 
maintains a stream of information to 
help the overhaul shop operator keep 
his spare parts up to date. Plainly, it 
is an unbusinesslike procedure to order 
a large quantity of a certain part just 

makes the item useless. 

In the small shop, the order for 
materials and parts will originate with- 
in the stockroom on the strength of a 
depleted supply or on advice from the 
shop superintendent that a certain job 
will require the item. The order, once 
approved, will then be passed on to the 
company’s general business office 
where the actual buying will take place. 
When the material is received, it is the 
responsibility of the stockroom to in- 
spect it and make the necessary inven- 
tory records. Adequate storage meas- 
ures are absolutely necessary to pre- 
vent damage from corrosion, handling, 
or mixing with similar parts. 

Larger organizations, such as air- 
lines or factory shops, usually operate 
through the main company purchasing 
department and keep accurate records 
on all inventories. The smaller shops 
would benefit by following suit. Large 
airline shops have a certain advantage, 
for while it is important that they ac- 
curately peg overhaul charges, their 


158 


AVIATION, June, 1945 



jobs are all grist for the same mill. 
If one engine slips through without an 
accurate cost record, it may be annoy- 
ing; but the same engine, or another 
like it, will be along sooner or later. 
The overhaul shop operator must peg 
his job cost, once and for all, if he is 
to provide the customer with a fair and 
reasonable bill, also if he is to know 
how to estimate the next similar job, 
which may not come in until so long 
afterward that everyone has forgotten 
the details that mean the difference 
between profit and loss. 

Although material and parts costs 
may be relatively small in some cases, 
it is up to the stockroom clerks to 
charge for materials allocated to any 
given job. If there is leakage and 
waste at this point, it represents an un- 
necessary loss that is magnified when 
future jobs are bid on the basis of pre- 
vious improper charges. 

Standardization of materials may 
well start in the stockroom. Small 
parts, sealing compounds, cleaning 
chemicals, and the whole array of mis- 
cellaneous items that help keep a shop 
in operation, sometimes run into con- 
fusing amounts because of piecemeal 
purchasing and lack of standardization. 
A laborer in the parts-cleaning section 
becomes familiar with certain cleaning 
compounds. He knows what strength 
to expect from a given brand and, as a 
result, the cleaning processes are uni- 
formly satisfactory. 

If, however, the stockroom con- 
stantly shifts from one brand to an- 
other, the cleaning section operator 
finds that the work is not uniform. 
Futhermore, he must go through the 
routine of draining and refilling his 
tanks because he doesn’t dare mix two 
different brands of cleaning solvent. 
This is a small example of the almost 
certain trouble accruing to the hit-and- 
miss purchaser. 

Some overhaul station operators, de- 
will allow parts to leave their stock- 
room for the same price they went in. 
This naturally entails a loss, for the 
overhead and handling cost involved in 
purchasing and storing’s worth some- 
thing, as is the rent of the storage 
space consumed. Furthermore, since 
inventoried parts represent capital, it 
is not unreasonable to charge at least 
a slight interest on them. 

Another secondary supervision and 
indirect labor section, common to all 
shops, is the toolroom. In using this 
term, I do not refer to the machine shop 
charged with producing precision jigs, 
gages, and special items for produc- 
tion; rather, I mean the task of pro- 
viding the proper piece of equipment 
at the proper time. 

Roughly, the tool section’s functions 


break down into issuing, receiving, 
storing, and maintaining tools. Here, 
the internal problems parallel those 
of the stockroom. The toolroom head 
must provide adequate equipment for 
any job that enters the shop. Special 
needs should be anticipated beforehand 
to prevent production tie-ups and 
makeshift tactics. It is part of the job 
to maintain a practical, working, tool 
inventory at all times. More than 
anyone else, a mechanic knows how 
an active interest in the work changes 
to inward disgust when there are con- 
stant turn-downs from the toolroom 
due to lack of items that should have 
been ordered long since. Here, is 
one important contact between the 
employee and management. Adequate 
tools, in first class condition, do more 
than might be expected in the improve- 
ment of workmen’s morale. 

Referring to Fig. 1, it will be noted 
that the time and cost section is an- 
other secondary supervision between 
the front office and the shop. Time and 
cost could handle all the details of 
timekeeping, payroll, social security, 
unemployment compensation, income- 
tax withholdings, and possibly indus- 
trial insurance and personnel records. 
As a rule, though, the greater part of 
this work is handled in the business 
office, while the time and cost section 
devotes itself to direct contact with the 
shop. Timekeeping is a rather routine 
matter, unless some special job rates 
or production bonuses have been estab- 
lished, but complexities from the latter 
are rare in the ordinary overhaul shop. 

More important, from the business 
viewpoint, is the proper allocation of 


labor charges to the various customers’ 
accounts. These records must be 
transferred to the business office for 
billing, and it will be a matter of select- 
ing the job record system best suited 
to the particular needs. It would be 
worthwhile for any overhaul station 
operator to read some of the excellent 
publications on this subject and to 
visit some of the more enterprising 
automobile shops for suggestions on 
labor cost allocation. 

So much for the mechanics of doing 
business. There is still much that 
should be said regarding the mechanics 
of staying in business — of knowing 
exactly how much money is being made 
or lost, and just where the shop is 
making or losing it. Ignorance of the 
cost of doing business, as mentioned 
earlier in this article, is a common 
cause of business failure. Useful cost 
records allow proper charges against 
any given customer’s account and pro- 
vide a basis for future bids on new 
business. They show what types of 
work are profitable or unprofitable and 
tell the shop superintendent which sec- 
tions arc operating efficiently and 
which ones need closer attention. 

Certain practical truths have long 
since been proven on the subject of 
costs. For one thing, the person that 
sets up the cost system should not have 
an accountant psychology. Here, cost 
recording should not be complex or 
detailed to the last fraction of a penny ; 
neither, should it be so exacting that it 
costs more than it saves. The system 
should show the reasons for keeping 
costs and how they may be reduced ; it 
(Turn to page 271) 
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• Fitted with apron which catches 
dropped parts, and having hollow 
center carrying air hose or electric 
cable, this cowl flap repair bench 
carries with it all screws, parts, etc., 
required for doing work. Designed by 
Sam Bracco of AEA, it has been 
profitable addition to sheet metal shop. 


This Cowl Flap Bench 
Saves Steps and Materials. 
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Lightweight Platform 
Aids Nacelle Workers 

• Providing safe, level footing for mechanics working 
on nacelles of DC-3’s, this detachable platform by C & S 
can be hooked over landing gear. There is no need for 
special fastening. 



Z-Angles Riveted Easily 
With This New Attachment 

• Using automatic riveter, Convair now rivets Z-bars 
in same time as required for flat work, through applica- 
tion of new attachment developed at San Diego plant. 



Simple 3-Part Tool 
Applies Grommets Quickly 


• Devised by AAFTSC members for 
eliminating usual troubles and time 
lost when applying grommets to igni- 
tion harness, this tool has many similar 
applications in aircraft shop work, 
(from ATSC photo) 
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Visual Regulator Check 

• Maintaining same oil pressure as in engine and regu- 
lating temperature by means of Calrod immersion heater, 
this engine oil temperature regulator test unit was devel- 
oped by C & S to enable mechanic to check and set accur- 
ately regulator units before installation. Lucite tubes en- 
able oil flow to be checked visually during cut-in and 


Multiple Nut Plate Punch 
Makes Accuracy Certain 

• By inserting center guide in nut plate hole, sheet metal 
operator can mark centers of outer holes by one stroke 
of a hammer, saving one minute on each nut plate in- 
stallation and preventing inaccurate spacing. Tool was 
devised by Emil Slatkovski, of Hawaiian Air Depot. 



• Old bugbear of installing double hose clamp is overcome by 
invention of S/Sgt. Otto Maki, of 36 ADG. Special pliers hold 
head of bolt while it is slipped through clamp lugs and tightened. 
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Single-Place Skyhopper 
Offered by New K. C. Company 


Aviation Boosters, Inc., to market 50-hp. monoplane specially 
designed for maintenance ease. Craft, now being tested, is 
expected to sell for about $1,000. Firm further states other models 
are in development stage. 



Aviation Boosters' Skyhopper is a single-place low-wing monoplane ot metal, plywood, and 
fabric construction powered by a 50-hp. Continental fuel-injection engine. At S50-lb. gross 
weight, top speed is stated to be 125 mph., cruising speed 110 mph., and range 275 mi. 
Featured are hydraulic brakes, parking brakes, end steerable full-swiveling tail wheel. 
De lose model will have sliding bubble canopy. 


N amed the Skyhopper, a new 
single-place light personal 
plane planned to sell for about 
$1,000 is now being flight tested by 
Aviation Boosters, Inc., 3324 Wood- 
land Ave., Kansas City, Mo. The 
new craft, one of several models this 
newly organized concern has planned 
for postwar, was designed and built 
by George Stark, formerly with Com- 
monwealth Aircraft, and M. E. Salvay, 
previously connected with North 
American Aviation. 

The Skyhopper has a wing span of 
25 ft., an over-all length of 18 ft., and 
a maximum height of 5 ft. 3 in. Gross 
weight is 850-lb. and weight empty 
612-lb. Wing loading is 8.5 lb. per 
sq. ft. A 50-hp. Continental fuel- 
injection engine gives the plane a 125 
mph. top speed and a cruising speed of 
110 mph. Cruising range is put at 
275 mi., with a 10-gal. fuel capacity. 

A two-spar wood and plywood fabric 
covered wing is used. Fuselage is of 
welded steel tube construction, faired 
and fabric covered. Fixed tail sur- 
faces are of plywood, with welded steel 
rudder and elevator being fabric cov- 
ered. All movable control surfaces are 
statically balanced and have large bear- 
ing margins to insure against loose 
controls. Controls are basically push- 
pull, with a small amount of cable. 

It is stated that the Skyhopper has 
been designed for a minimum of fittings 
and joints subject to shock loads and 
a reduction of points which require fre- 
quent inspection. The engine cowl is 
made in 4 removable sections, each 
held on with 15 large cowl fasteners. 
The engine cowling is mounted to the 
airframe and is independent of the 

Hydraulic brakes are used, along 
with special brake units and parking 
brakes developed by Scott Aviation. A 
special hydraulic shock strut, stated to 
be free of all rebound, absorbs landing 
shock through a 4-in. strut deflection. 
A special internal spring, which goes 
into action after strut shock absorption 


has been accomplished, is to provide 
smoother taxiing. Landing loads are 

the wing. The tail wheel is both steer- 



able and swiveling. Wheels are Hayes 
low pressure 6.00x6. 

A dc luxe model of the craft will 
be equipped with a free-blown, sliding 
bubble canopy at a slight extra cost. 
The company states that Skyhopper 
production will begin when WPB 
regulations permit. 

Aviation Boosters, Inc., is also plan- 
ning a two-place side-by-side model of 
65-75 hp. to sell for about $2,000. This 
craft is to have a tricycle landing gear, 
slots, flaps, and a variable pitch pro- 


Specifications and Data 
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Blackburn Designs 
155-Ton Postwar Airliner 


British craft would be an all- 
metal six-engine flying boat 
carrying up to 160 passengers 
plus freight in pressure cabin, 
and possibly combination propel- 
ler-jet turbine power plants will 
be used. 


{dication (hat postwar 
commercial air transport is re- 
easing attention in 
Great Britain is an announcement by 
Blackburn Aircraft, Ltd., of a 310,000- 
Ib. six engine flying boat, as yet in the 
project stages. The company states 
that this craft is but one of several 
types on which preliminary design 


work has been started by its engineers. 

Of generally orthodox design, this 
particular craft would have a span of 
202 ft., be 148 ft. over-all, and gross 
310,000-lb. Top speed at sea level is 
estimated at 307 mph., and average 
cruising speed at 269 mph. at 15,000 ft. 

Several seating arrangements have 
been planned. Two decks are provided 
in the 85-passenger version. On the 
upper deck, forward, is the crew’s 
cabin for pilot, co-pilot, aviagator, 
radio operator, and engineer. At the 
rear of this cabin is the crew’s rest 
room. Except for the galley at the 
rear, the rest of the top deck is given 
to freight space. 

On the lower deck, the forward hold 
houses winches and other aeromarine 
equipment, also the auxiliary electric 
generating power plant. Then comes 
the forward passenger salon, divided in 
half by a screen bulkhead, the forward 
half with seats for 29 passengers and 
the after section seating 24 passengers. 
A central passageway, flanked by toilet 
and dressing rooms, joins the forward 
and rear passenger salons. The latter, 
seating 32 passengers, has the entrance 
hall to the rear, and aft of this is the 
baggage compartment. 

Carrying 160 passengers and 30,400 
lb. of freight and mail, or 85 passengers 
and 57,700 lb. of freight and mail, esti- 
mated range would be 2,500 mi. These 
( Turn to pat/e 269) 
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U. S. Navy's Grumman Night Fighters Hit Tokyo 

F6F-5N Grumman Hellcats 


M AIRC 


WRCRAFT ENGINEERING CORPORATION. Bethpage. LI..N.Y. 



HtLLVIVtRS 
HIT TOKYO 


Tokyo 1ms now felt the Navy’s 
new pile-driving punch. It’s the carrier- 
borne Curtiss SB2C-4. latest in an al- 
ready famed line of sluggers, and it lugs 
one of the greatest loads of destructive 
power ever mounted in a naval aircraft. 

Ominously termed "The Beast” l.y flight 
crews, this potent dive-bomber retains 
the speed, range and climbing power of 
its Helldiver predecessors — yet — here 
is its inventory of death-dealing wea- 
pons. Two 20 mm wing cannons! 1000 


pounds of bombs on wing racks! Belter 
than 1000 pounds of fuselage bomb 
load! Eight 5 inch rockets! Two flexible 
machine guns! 

Watch the reports from our Pacific Fleet 
and you’ll know why the Japs watch 
the skies with fear and trembling. ’The 
Beast" has a mission. It’s to raise Hell 
with the Sons of Heaven. 

Says an official Navy release, "The Hell- 
diver . . . now our dive-bomber . . . has 
proved its worth time and time again in 


the Pacific campaign." Chances are sev- 
eral million bombed, blasted, rocketed 
residents of Japan will readily agree! 



(gawaiL 


WHY'S AND HOW'S 
OF GOOD AIRPORT TURFING 


For laying the dust bogey, grass-surfaced airports and runways are 
prescribed as both economical and easily made, if certain basic 
conditions are fulfilled. 


T hough an airplane can land 
on any smooth and level surface, 
there are many reasons why an 
airport should not consist of merely a 
flat stretch of bare ground. 

First of all, and most important, is 
the dust problem. Even in black-soil 
sections of the country where there is 
abundant rainfall, there are always 
times when the surface of the airport is 
dry and ready to be beaten into dust by 
arriving planes or automobiles. 

Of the non-routine causes for wear 
and tear in aircraft, dust is easily the 
most formidable and costly. Dusty land- 
ing strips permit clouds of gritty dirt 
to be formed, which are sucked into 
the engine and permeate the entire 
structure of the airplane causing rapid 
deterioration and expensive repairs. 

An example of the bad effects of 
dust on control cables was brought to 
the writer’s attention recently when a 
comparatively new lightplane was 
brought in to get a complete new set 
of rudder and elevator cables and their 
pulleys. 

Dust from an unturfed airport had 
infiltrated the fuselage and had become 
trapped between the cables and pulleys. 
Result was that the cables had chafed 
until they became stranded, and the 
grooves in the pulleys were so badly 
worn that they would not accommodate 
the new cables and hence also had to be 
renewed. By the time this plane was 
again ready for flight the bill was well 
into three figures. 

Now, this wear was certainly not 
due to bad design, nor was it caused 
by poor materials. There was no 
method of preventing it as long as the 
owner kept his plane at that airport. 
So, he moved to another airport — one 
covered with good turf — and profitably 
balanced the increased cost of travel 
against the longer life and lessened re- 
pair bills. Moreover his description of 
the effects of dust at the former field 
caused several of his acquaintances to 
leave that port also. 

This is not an extreme instance. A 
dusty field means dusty work benches 
and gritty engines. Even with the best 
intentions and the strictest precautions. 


whirling dust cannot be kept out of a 
hangar unless business is so slow that 
the doors are never opened I The only 
remedy is to prevent the dust from be- 
ing formed and the most effectual and 
economical method is to seed the field 

To the uninitiated, this is thought to 
be merely a matter of throwing down 
seed and letting nature do the rest. In 
reality, though nature does do most of 
the work, quite a lot of preparation is 
required before nature will consider the 
ground as worth the trouble. The fact 
that grass seems to grow everywhere 
invading flower beds and encroaching 
on country roads, does not mean that 
it is producing the same results as 
would be required for an airport, If 
even 20 percent of the grkss survives, - 


it still makes quite an impressive show- 
ing, but there is a lot of bare ground 
in between the clumps. 

Speaking on the subject of small air- 
ports, Charles I. Stanton, of CAA, re- 
cently declared: ‘‘Good turf is satis- 
factory for the average small airport. 
A good turf field with runways in two 
or more directions, making it usable 90 
percent of the time, could be built for 
the cost of a single paved flight strip 
which is safe less than half the time.” 

Unfortunately for the grass, airfields 
are not selected because of the type of 
soil, but for flying and accessibility. 
Seldom is the character of the soil 
given much_ consideration, in spite of 
the fact thaf establishing a good turf on 
the airport is a farming problem, pure 
and simple. 
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Second stage of tuft growth. Ground between 
tufts is portly covered by spreading of nodes. 



Final stage of growth where nodes have grown together 
into a tough sod permeating entire soil of the area. 


Grass grows almost entirely in the 
topsoil, even though a few long roots 
may, in time, penetrate deeply. Since 
we are safe in assuming that few oper- 
ators have a thorough knowledge of 
soil types, we can also be within rea- 
son in considering that the soil in ques- 
tion is not too well adapted for grass 
growing. 

To produce a well-covered field, first 
of all the ground must be put in shape 
for the seed. This is a double operation 
— cultivation, then fertilization. 

Grading should be carried out with 
the idea constantly in mind that grass 
will later be sown on the surface. The 
light, fertile top soil should be scraped 
to one side before filling in low spots, 
then this soil should be brought in 
again when the heavier grading is 
finished. If possible the grading should 
be done in plenty of time to allow the 
ground to settle before seeding. A very 
slight crown on the runway surface will 
allow rain water to drain off into the 
surrounding areas, where it will be 
evaporated by wind and sun. Any weed 
growth may be effectively held down 
by occasional mowing, which will pre- 
vent it going to seed. 

Fertilization may be handled by 
spreading about 500 lb. of farm fer- 
tilizer per acre and disking into the 
soil. Seeding should be done either in 
the fall or in early spring. If this oper- 
ation is not completed before the end 
of April, the young grass will probably 
be badly handicapped by the hot 
weather during the summer months. 

Great care should be exercised in 
selecting the types of grass to be used, 
and an opinion should be obtained from 
the state department of agriculture as 
to the best mixture for the soil and 
climate. 

There are two approved and well 
tested systems in use for propagating 
a good turf. One is the old-time 
method of seeding and then nursing the 
crop along until it is sufficiently estab- 
lished to take care of most of the com- 
moner weeds without being choked out 
in the process. The other is by plant- 
ing small crowns or nodes at distances 
varying from 3 to 10 in. and then wait- 
ing for the natural sidewise expansion 
to fill the intervening space. 

Each system has its advantages and 
its advocates, and the airport owner 
may consider them and decide which 
way best suits his own program of ob- 
taining a satisfactory turf with the 
least expenditure of time and money. 

Truthfully, there is no royal road to 
obtaining good turf. The CAA states 
that an expenditure of about $100 per 
acre is not an unusual cost. This 
sounds like a lot of good money to bury 
in the ground, but a glance at our ac- 
companying chart will show that an 
acre in area means about 430 ft. of 
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runway 100 ft. wide, sufficient as long 
as no night landings are contemplated. 
This works out to about 21c. per run- 
ning foot of runway, which sounds 
better. If night landing is part of the 
program, then the runway width will 
have to be 150 ft. in order that the 
field may be an approved landing area. 

Taking first the seeding method of 
starting turf: It will be necessary to 
choose the mixture of seed best suited 
to the soil and climate. If the airport 
is completely out of a farming area so 
that there will be no danger of crops 
being choked out, crab grass can be 
seeded. This grass is classed as a weed 
in farming districts because its growth 
is so strong and^ its spreading habit so 

it. However, it forms a very thick and 
durable sod, provided that there is 
nothing within a quarter of a mile to 
be bested by it in the battle for exist- 
ence. Apart from the characteristics 
named, crab grass has no objectionable 
habits. However, before seeding it, 
consult your local agricultural experi- 
mental station for advice. 

Of the other grasses adapted for air- 
port use and at present obtainable the 
following appear to have general 
approval : 

Astoria Bent is an underground 
creeper. This very desirable feature 
enables the grass to repair damage 
which would otherwise cause bare 
spots. Also known as Colonial or 
Rhode Island Bent. 

Perennial Ryegrass makes a beauti- 
ful lawn in combination with the two 
following grasses. 

Canada Blucgrass, which will grow 
on dry, sandy, gravelly, or clay soils 
and stand either extreme wetness or 
drought. 

Creeping Fescue or Chexvings Fes- 
cue, giving a fine silky turf and which 
will grow even on sandy soils. 

Seaside Bent, hardy enough for put- 
ting greens on golf courses. Like all 
bents it is an underground creeper and 
tends to over-run flower beds or open 
spaces. 

Red Top, a perennial grass used to 
give a quick start since it accommo- 
dates itself to a variety of soils and 
climates. Will flourish on soils defic- 
ient in lime. 

White Dutch Clover, the only seed 
not in the grass family which is used 
for building a sod. It is adapted to 
both wet and dry climates. 

Bermuda Grass, the basis of most 
southern turf. A tropical perennial 
which grows either from seed or by 
spreading habit. 

Annual Ryegrass, which as its name 
indicates lives but one year. For this 
reason, is used chiefly to give a quick 
covering crop during the time when 
slower perennial grasses are maturing. 


Obviously, though each variety of 
grass has some special quality, a mix- 
ture comprising several types having 
special properties is frequently indi- 
cated. O. M. Scott & Sons Co. advises 
use of the following mixture for air- 
ports where climatic or soil conditions 
are not exceptional : 

40% Kentucky Bluegrass 
15% Red Top 
10% Perennial Ryegrass 
10% Hulled Corean Lespcdesa 
10% Orchard Grass 
10% Chewings or Creeping Red 
Fescue 

5% Wild White Clover 

Such a mixture would cost in the 
neighborhood of $35 freight paid per 
100 lb., which would cover an acre 
with good growth in the first season. 
Good results may also be obtained by 
seeding at the rate of 75 lb. per acre 
and waiting for subsequent growth in 
the second year. 

Use of 500 lb. of farm fertilizer pre- 
vious to seeding is advisable, and this 
added expense is justified because the 
resulting growth is very much better. 

While fall is a better seeding time 



20 mph. and cuts 400 acres a day. (Worth- 
ington Mower Co. photo). 


than spring, it is usually safe to seed 
at the beginning of the year before the 
end of April. If seeding is postponed 
later than this date, summer heat will 
damage the young growth. 

Runway grass should not be cut as 
short as a lawn. For small airports 
where the total runway area may be 
less than 20 acres, the mowing contract 
can advantageously be let to a neigh- 
boring farmer. Grass should not be 
cut oftencr than is necessary to keep 
down high growth and weeds, because 
as much as 20 percent of the plant food 
in the soil may be withdrawn by the 
expedited growth entailed in frequent 
cuttings, necessitating additional ferti- 
lizer at intervals of two or three years. 

The second method of turf propaga- 
tion — by means of planting small tufts 
or nodes — is a system which has been 
proven many times to give an ex- 
tremely tough sod, a leading example 
being the U. S. Army’s Honolulu 
parade grounds, which get plenty of 
wear. Advantages are that after the 
turf has completely covered the ground 
it is practically indestructible under 
normal airport wear. 

To obtain coverage in the same year, 
it is necessary to plant with 3-in. spac- 
ing, which entails considerable work. 
If it is not necessary to have complete 
coverage until the end of the second 
year, the tufts may be placed twice this 

program, spacing may be as much as 
1 ft. 

In any case, this system does not give 
as fast growth as the seeding method. 
Much of the growth goes into spread- 
ing roots, and accordingly not so much 
cutting is required. In fact, one 
variety of “Flawn” stops growing at 
between 4 and 5 in. 

Large airports have a special grass 
cutting problem. Where there arc 500 
or 600 acres to be cut, the manager has 
the choice of two courses. Either he 
can use ordinary cutting equipment and 
keep it constantly in use, selecting 
machines of a size which will just keep 
abreast of the growth, or he may in- 
vest in a modern high-speed mower 
which will care for the largest airport 
in two days and then may be removed 
from the field until the grass grows up 
again. 
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Prefabs Show Real Promise 
For Postwar Hangarage 






signed and practically built around 
the plane for which it is intended, the 
ingenuity of the builder is limited only 
by dimensions and materials but is 
totally unfettered by tradition or archi- 
tectural prototypes. Consequently, we 
find ourselves with a number of differ- 
ing designs, all strictly functional and 
seemingly equally efficient. 

Two classes of users appear to com- 
prise the most promising field for this 
kind of hangar. In one category is the 
small airport operator who has but a 
single standard hangar already filled 
with planes and tools. In the other is 
the light plane flyer. Because the per- 
sonal-plane group will vary con- 


thc hangar when built. Indeed, with the 
concrete floor having an average con- 
tract price of about $0.24 for work 
alone and extra for materials and grad- 
ing, the cost of it may well be one- 
fourth of the whole expenditure. 

Several substitutes have been used 
with satisfaction. Various asphaltum 
paving compounds have proved satis- 
factory. For instance, Stabinol has 
been used largely by the Armed Forces, 
with such success that it is likely that 
this material will be used considerably 




>1.000. (Courtesy "Pr 


lor stiffening roof. 

in the future, both as a waterproof 
floor covering and also to afford a 
slightly sloping watershed for a space 
of several yards around the outside of 
the hangar. Having a life expectancy 
of five years per application and being 
low in first price, it appears well adapt- 

Certain factors govern the length of 
useful life for small hangars. Though 
the new resin glues are rot- and mois- 
ture-proof, the wood composing the 
material requires a certain amount of 
protection. If ordinary paint is used 
for the outside finish, it is probable 
that repainting will be necessary every 
second year, whereas the new plastic- 
base paints — sprayed instead of brush- 
ed — should give three or four years 
service even under the worst weather 
conditions, and longer if the wear and 

In any case, it should be remem- 
bered that a smartly painted set of 
buildings will not only last far longer 
without repairs, but the clean and neat 
appearance will likewise prove im- 
portant in attracting new business. 

A weatherproof hangar fitted with a 
good lock will have its usefulness con- 
siderably enhanced by the addition of a 
good workbench and tool locker. Pro- 
posed CAA regulations appear to have 
in mind the granting of permission to 
flyers to do their own periodical inspec- 
tion and light repairs. This will save 
much small expense and time, which 
combined in the past to cause a large 
percentage of the drop in enthusiasm 
on the part of the owner. 

By enabling the small airplane own- 
er to fly more cheaply, these proposed 
regulations will bring about a greater 
sale and use of aircraft and will even- 
tually result in larger business to the 
small airport owner, both through in- 
creased sales of oil and fuel and in 
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overhaul and Heavier types of work 
for which the private pilot is neither 
sufficiently skilled nor equipped. 

Bearing these facts in mind it is 
quite evident that the prefabricated 
hangar should find a considerable 
market in the not-so-far-distant fu- 
ture, providing the prospects come to 
recognize the fact that they will be 
dollars ahead by protecting their planes 
from the elements and through having 
places where they can turn their spare 
time into cash savings by doing much 
of their lighter work. 

When purchasing a prefabricated 
hangar there are several factors to con- 
sider. The question of quality — strange- 
ly enough — hardly enters the picture, 



Method of grouping T-hangars with sufficient 
space between to permit access from all sides 


because the firms manufacturing these 

ness but have been fabricating small 
buildings for many years and have 
learned the best materials to use and 
how to work them. 

First cost may be divided up into 
two parts: Factory price and freight. 
For the reason that longer hauls always 
cost more than short ones, it is advisa- 
ble to select a firm near enough so that 
cost of delivery won't discount the deal. 
Every manufacturer can quote a very 
close estimate on freight rates to any 
part of the territory he usually serves, 
and so the prospective buyer will not 
find it difficult to work out a price for 
the hangar laid down at his nearest 
station. 

It is advisable to request from the 
manufacturer an estimate of the num- 
ber of hours of labor necessary to 
erect the hangar. This should include 
separate estimates for unskilled and 
carpenter labor, there being a consid- 
erable difference between these two 
classifications. There is also a large 
variation in the amount of supervision 
required, a carpenter being quite capa- 
ble of working for long periods without 



Front and end views of Douglas fir plywood 
T-hangar built at Alma, Mich., by tori Bren * 
nemon. Cost approximated }600. 



Mellor-Howard seaplane base at Ridgefield Park, N. J., built by John Cooper Co., Hacken- 
sack. N. J., lor about f4,000. This hangar will handle anything smaller than an airliner. Shop 



Small airport buildings can be economically built 
from Q-panel made by Robertson Co., Pittsburgh. 


there being any need to oversee his 
work, whereas unskilled labor fre- 
quently must be guided to prevent 
costly mistakes. 

For areas where there are unusual 
conditions— such as danger of fires 
from forest or prairie conflagrations, 
high humidity due to swamp lands, or 
material — erosion from drifting dust 
and sand — special materials have been 
developed. One of these, called RGM, 
has been used for hangar and other 
building construction in all parts of 
the world. Being sheet steel covered 
with tightly adhering, asphalt-impreg- 
nated asbestos, it is both fire and weath- 
er-proof. The manufacturer, H. H. 
Robertson Co., states that this material 


has weathered many hurricanes and 
tropical storms without harm or deter- 

Summing up, the prefabricated indi- 
vidual hangar gives: (I) Safety from 
fire, unless a general conflagration; 

(2) safety from theft of parts or tools ; 

(3) protection from accidental damage 
from operation of other craft; (4) 
working space for performing many 
small money-saving jobs; (5) more 
flying time, since plane is always avail- 
able when needed without moving other 
aircraft; and (6) freedom from dust, 
which is unavoidable in a large han- 
gar where handling of many planes 
necessitates doors being open most of 
the time. 
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These Traffic Estimates 
Will Serve Operators and Producers 

By WILLIAM FRIEDMAN, York Regard, Co ,p. 


Presenting a key method of predicting travel requirements in both 
commercial and personal planes — in order to guide management in 
both airline and manufacturing fields. 


I N planning for future aeronautical 
operations, it is necessary to get 
the most accurate information pos- 
sible on the anticipated traffic, not 
alone as a measuring stick for airline 
operators, but also for those who are 
concerned with airport planning and 
management, also those who are to 
build the necessary aircraft. 

In making these estimates, one of 
the most important factors involved — 
the amount of increase in mileage trav- 
eled by all means of transportation — 
is often completely neglected or else 
studied so superficially that the results 
are of little value. 

It is, however, felt possible to evalu- 
ate this factor by a rational method 
that gives results which are much more 
accurate and meaningful than those 
derived by arbitrary guessing. 

These accurate estimates are neces- 
sary for economical production of 
planes where the methods of fabrica- 
tion and finance may vary greatly with 
the quantity to be manufactured. They 
are needed even more in airport design- 
ing. Expert planning can produce an 


airport which may later be expanded 
to many times its initial capacity but, 
unless this planned expansion is based 
on realistic predictions, the airport may 
never operate on a sound basis. 

Predictions of future air travel are 
often made by assuming that air trans- 
portation will take over varying per- 
centages of the passengers now carried 
by other means of travel. These per- 
centages are worked out on the basis 
of time saved, differences in comfort, 
cost, and other factors. However, al- 
though these figures account for diver- 
sion of mileage to the air, they do not 
consider the creation of additional 
mileage, except that due to expected 
population increases. In other words, 
there is an implied assumption that the 
average person will travel the same 
number of miles as last year or the year 
before. 

This is an assumption that can be 
disproved easily by checking past rec- 
ords. In 1925 the number of passenger 
miles traveled by auto, bus, rail, street 
car, etc., totaled 291,000 million. By 
1940 the population had increased 15 


percent and, under this assumption, the 
new mileage figure should have been 
335,000 million. Actually the figure for 
automobile travel alone was 498 — fully 
50 percent higher. And that was for 
autos only — the railroads and buses 
were still carrying plenty of passen- 
gers. 

The fallacy is, obviously, that the 
average person doesn’t travel the same 
distance every year. If he is trying to 
decide whether or not to make a trip, 
considerations of distance independent 
of time enter as factors only in that 
they affect cost. When our average 
man doesn’t visit a friend 100 mi. away, 
it's not because he thinks that is a 
long distance, it’s because he feels that 
3 hr. or more is a long time. If he 
could make the trip in 1 hr., he would 
do it a lot more often. 

The one term that appears to remain 
fairly constant over the years is the 
time, not the mileage traveled. This 
can be verified by again comparing the 
1925 and 1940 travel figures. Table I 
lists the number of passenger miles for 
each type of transportation. The num- 
ber of passenger hours is determined 
by dividing each mileage figure by its 
corresponding velocity. It should be 
noted that this velocity is not an aver- 
age cruising speed but the much lower 
average point-to-point speed, since this 
is the only thing that interests the 

The total number of passenger hours 
for 1925 divided by the population in 
that year shows that the average per- 
son traveled about 173 hr. A similar 
calculation for 1940 gives 176 hr. 
These two values differ so slightly it 
will be assumed that the time spent per 
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Distant Reading Compass 

Takes Lag Out of Headings 


I NCREASED ACCURACY IN AVIGATION 
has been made possible with the 
development of a new instrument 
known as the Distant Reading Gyro- 
Magnetic Compass, which is capable 
of indicating a steady heading in dif- 
ferent parts of an airplane simultane- 
ously, unaffected by acceleration, decel- 
eration, or moderate evasive action. 

In the early days of the war, the old 
magnetic compasses were still in use. 
Unstable and sluggish during maneu- 
vers, they were particularly inaccurate 
if situated near armor plating, and 
they had up to a 30-dcg. error after an 
airplane’s guns had been fired. 

Then the Royal Aircraft Establish- 
ment, at Farnborough, began research 
on a distant reading compass, and the 
instrument developed is now in general 
use with the AAF and the British Em- 
pire air forces. 

As indicated, the main function of 
the new compass is to show magnetic 
north in several parts of an airplane 
at the same time, undisturbed by local 
magnetic fields set up by electrical cir- 
cuits, ferrous materials, or by the move- 
ments of the craft; and it is also de- 
signed to work in conjunction with the 
automatic pilot, automatic bombsight, 
and air position indicator. 

The installation comprises a master 
unit, normally located in the tail and 
remote from armor plating and electri- 
cal circuits; repeater compasses for the 
pilot, avigator, and bombardier; and 
a variation setting corrector making 
allowance for local variation up to 30- 
dcg. east or west of due north. 

This master unit is the installation’s 
main component. It consists of a gyro- 
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By M. J. WAINWRIGHT, Pilot Office,, RAF 


New instrument gives steady, 
accurate heading even while 
plane maneuvers or takes evas- 
ive action. It also works in con- 
junction with automatic pilot, 
air position indicator, and bomb- 
sight. 


scope, a north-seeking magnet similar 
to that in an ordinary compass, and an 
electrical transmission system through 
which the airplane’s headings are 
shown on the various repeater com- 
passes. The placement of the unit cuts 
down local deviation to a point where 
it can almost be ignored. The magnetic 
element, therefore, takes up a position 
which accurately gives the bearing of 
magnetic north. Mounted above this is 
a high speed gyroscope spinning at 
approximately 12,000 rpm. in a gim- 
bal system which maintains rigidity in 
space whatever the plane’s movement. 
These two elements combined give an 
accurate bearing of magnetic north in 
all attitudes of flight. 

A small gyroscope always has a rate 
of precession which over a long period 
of time would give a considerable er- 
ror. In normal straight and level flight, 
therefore, the magnetic element is the 
controlling factor in determining the 
heading of the craft, and the precession 
of the gyro is corrected, by means of a 
switch which closes a circuit to electric 
magnets, whenever the two elements 
arc out of alignment, thereby applying 
a torque to the gyro and precessing it 
in the required direction until the two 
units are aligned. 

When the aircraft makes a turn, the 
gyro remains stable and continues to 
give the plane's correct heading, apart 
from a slight error of not more than 1 
deg. because of the deflection of the 
magnetic element by the vertical com- 
ponent of the earth’s magnetic field. 

On top of the gyro unit is a wiper 
arm which completes the circuit for a 
motor driving the inner case of the 
master unit in the opposite direction to 
that in which the plane is turning. 
These movements of the inner case 
are transmitted to the repeater com- 
passes (situated in other parts of the 
craft) by means of a screened three- 
wire system to a series of separate 
three-phase synchronous induction mo- 
tors located in each repeater compass. 

An ordinary magnetic compass in- 
volves considerable work for an aviga- 
tor since the magnetic poles are not 
coincident with the geographic poles. 
The angular variation changes not 
only from place to place on the earth’s 
surface but is constantly undergoing 
change in the same place. An allow- 
ance for this is made in the distant 
reading compass by means of the varia- 
tion-setting corrector. In ordinary 
compasses magnetic readings arc con- 
verted to true directions by applying 
local deviation and variation. 

In the new instrument, deviation is 
almost negligible and variation is set 
automatically and instantaneously by 
means of the variation corrector, which 
increases or decreases the readings of 


the repeater compasses relative to those 
of the master unit, according to the 
easterly or westerly variation set on 
the variation corrector dial by the 
avigator. 

To prevent accidental de-synchro- 
nization of the repeaters with the varia- 
tion corrector when the compass is 
switched off by movement of the cor- 
rector knob, a magnetic clutch is in- 
cluded. This dispenses with the neces- 
sity of checking the synchronization of 
corrector with repeaters every time the 
airplane is flown. 

Thus it can be seen that the distant 
reading compass gives accurate, true 
headings in several parts of the craft 
at the same time in banked turns, dur- 


ing evasive action, in climbs and dives, 
and while accelerating and decelerat- 
ing, meanwhile placing little responsi- 
bility on pilot or avigator. It is con- 
trolled by two switches: An "on-off” 

tion before the plane is moved and in 
the “off” position only after landings 
when the craft is finally at rest ; and a 
"normal setting” switch, which is gen- 
erally used only before flights. When 
the compass is first switched on, the 
gyro may not be correctly aligned with 
the magnetic element Normal rate of 
precession of the gyro is about 5-6 deg. 
per min. and reduces the time to about 
3 min. 

{Turn to page 247) 
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Superfort Mockup 
Is Ditching Classroom 


Getting eleven men out of a 65-ton Boeing B-29 after it's been 
dunked in the blue Pacific takes a precision technique developed 
by painstaking practice. Seen here is how the crews get — real- 
istically — that vital practice in a special bomber mockup rigged 
at Lake Susannah, Fla. 




night engineer and right mist gunner take 
£2 ^ "7/ aiLi a d d t\h7 ed men 


respectively. From nose to tail a B-29 has six 
Though AAF ncl^lhaw 'that InB-Zi^nk 
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LOCKHEED LEADS IN JET PROPULSION 

The words are clear. Lockheed’s jet-propelled Shooting Star is the fastest airplane 
ever built. Yet the meaning of the words is known alone to those who work in flying 
science: to pierce the sonic band of turbulence, to seek the passage to velocities 
beyond. Watch this development. For just as the Shooting Star surpasses anything 
to come before, future Lockheed craft will lead the way — onward to uncharted 
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Serving Through Science 

UNITED STATES RUBBER COMPANY 
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Science Searches for New Methods- 


New Materials for Speedier, Safer, Better Flying 


Pointing the way to broader horizons for 
portation, T.W.A. scientists are constantly at work 
behind the scenes. They check and regulate the 
delicate mechanism. They find ways to improve and 
make even more efficient the latest in aviation equip- 
ment. It is their job, too, to discover new refinements 
to make present T.W.A. airliners better and to speed 
the way to the greater, more luxurious airliners of 
the future. 

An example of the search of science for a higher 
level of efficiency is the work of William Enbrecht, 
T.W.A. master mechanic. Here he examines an alti- 
meter in T.W.A.’s instrument shop in Kansas City. 
The work of scores of skilled T.W.A. technicians points 
the way to finer air transportation. It is the "inside 
story” of a great airline. 







T.W.A. Stratoliners are flying again! Inaugurated at LaGuardia Airport, N. Y. 
on April 1, 1945, these new giant four-engined Boeing planes are giving American 
air travelers today a foretaste of air travel of the future. Another example of 
coordinated engineering skill, the T.W.A. Stratoliner Fleet points the way to 
finer air transportation. 


...and U. S. ROYAL AIRPLANE TIRES OF TOMORROW 



UNITED STATES RUBBER COMPANY 

1230 Sixth Avenue - Rockefeller Center . New York 20, N. Y. 


aae 


Ready now, for the airliners of tomorrow are lighter, 
stronger U.S. Royal Airplane Tires. With bodies of 
rayon— pioneered by "U.S!’ for the aviation indus- 
try — and with tough, smooth landing, long-wearing 
treads, these U.S. Royal Airplane Tires are products 


"U.S!’ scientists and technicians, digging deep 
into the specific needs of air transportation, have 
“pointed the way” to happier landings— and more 
landings— even under the grueling conditions of 
wartime operations at home and on world battle- 
fronts. From the constant search for new and better 
ways to build new and better tires has come the 
U.S. Royal Airplane Tire— ready today for the air- 
plane of tomorrow. 

The "inside story” of U.S. Royal Airplane Tires, 
too, is the story of serving through science. 


FOR 


Ventilation of Breaker Housing 
Saves Magneto Points 


T o rid the magneto breaker housing 
of combustible oil vapors caus- 
ing burning of breaker points, Chi- 
cago & Southern Air Lines engineers 
devised a simple method for ventilating 
this vital part of the magneto system. 
Utilizing the difference between mag- 
neto blast tube pressure and reduced 


cowl pressure to produce airflow, cir- 
culation was effectively applied by 
drilling holes in the rotor housing from 
between cooling ribs on opposite sides 
of the casting. 

As shown in the accompanying illus- 
tration, air is led from one of the holes 
into the breaker housing through an 


Irvolite tube slipped over a short length 
of steel tube pressed into the hole. The 
opposite hole serves as an outlet to the 
cowl and draws off oil vapors from the 
breaker housing. A series of inspec- 
tions over several engine overhaul 
periods showed no burning of the 
points. 
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T he watertight hull of the Columbia Aircraft 
Corporation’s “Duck” has been a major factor 
in saving the lives of many Navy, Marine, and 
Coast Guard pilots. Sealed by Presstite Extruded 
Seam Sealing Tape, this hull must remain water- 
tight in every seam and joint, even when with- 
standing the terrific shocks of landing, taxiing, 
and taking off in terrific seas when rescuing 
downed fliers. 


The “Duck” has made many sea rescues in 



waters, yet the hull stayed tight. 


Again Presstite Sealing Compounds met a spe- 
cific need and stood the most rigorous tests of use. 
To all industry, Presstite offers the same engineer- 
ing skill, technical knowledge, and research facil- 
ities to solve industrial sealing problems. 



Presstite’s scaling specialists are ready to work 
with any manufacturer that requires sealers of any 
kind. Just send us your requirements — today. 

PRESSTITE ENGINEERING COMPANY 

3910 Chouteau Avenue St. Louis 10, Missouri 
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A/ove/ Lightweight Fairlead 
Is "Snap" to Install 
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“Resistance” — that is the main job of every cable used in 
aircraft. It may be resistance to stretch, abrasion, corrosion, 
bending fatigue or simply breakage — depending upon the 
particular application. But every aircraft cable must be “in 
there fighting” every minute. 

The cable we offer today is a product of the longest expe- 
rience in the making of aircraft cable — backed by the name 
and reputation of a pioneer in the wire rope industry. This 
means dependable cable and dependable counsel as to the 
one best cable for every use in aircraft construction. 

Let us show you how we can serve you. We will be glad to 
send you a copy of our booklet, “Data For Aircraft Control £ 

Cables.” Just write the Detroit office. t' 


co 



AUTOMOTIVE AND AIRCRAFT DIVISION 

AMERICAN CHAIN & CABLE 


iy In Business for Your Safety 
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Design Evolution 
Simplifies Tank Bracket 


H ow the design of even one of the 
simplest of aircraft • parts — an 
oxygen tank bracket — can be improved, 
is shown in the accompanying illustra- 
tion. Recently required for Convair 
bombers, the original engineering de- 
sign of the bracket (1) was rejected by 
tooling and production groups because 
its fabrication and assembly would 
necessitate an excessive use of time and 
tools. A vastly simplified design (2), 
suggested by production experts be- 
cause it could be fabricated simply 


from a single sheet of dural, was re- 
jected by engineering because it was 

Design shown at (3) was suggested 
by tool engineers on the basis that it 
would incorporate the best features of 
the first two designs. The latter design 


was approved for actual production, 
but subsequent experiences revealed 
that the inturned bracket lips made 
fabrication difficult. It was then de- 
cided to turn the bracket lips outward, 
as indicated at (4) which shows the 
tank bracket now being installed. 



Retractible Plastic Ventilator 
Doubles For Gunport Closure 


Q 1MPLE CABIN VENTILATOR shown 

here, molded of transparent plastic 
material and consisting of but two 
parts, may be closed by retracting 
flush with retaining surface. 

Developed by B. B. Sinicox, presi- 
dent of Snapvent Co., the device may 
be rotated for intake of fresh air or 
exhaust of cabin air, with adjustment 
for amount of ventilation desired. 

Used on Army aircraft, the unit may 
be instantly removed to provide 3j in. 
opening — standard size for gunports on 
cargo and transport planes. 
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Better Control . . . . 


OF HYDRAULIC POWER BRAKING 



These valves Have true "hydraulic feel" . . . the resistance to brake 
pedal movement is hydraulic and directly proportioned to the pres- 
sure in the brake. In the event of pressure or brake failure, the pedal 
is depressed without appreciable force thus giving the pilot instant 
warning of pressure loss. The time interval between pedal movement 
and brake application (or release) is minimized thus giving the im- 
mediate brake action which eliminates the tendency to overbrake. 

These valves have high efficiency and are uniform; the control ob- 
tained is smooth and constant. The valve input pressure may be as 
high os 1500 psi and control is obtained with pressure as low as 25 psi 
at the brake. Accurate control of braking is independent of pressure 
in main hydraulic system providing only that system pressure is equal 
to or greater than the pressure needed to provide maximum brak- 
ing force. 

•jjf- Boo 13 removed from Double Volvo lo thow plunger adjuttmenf which mat*, mil 
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On Wings of Peace 



Berryloid Finishes are the best-known, most widely, 
used paint products in the aviation industry. 
Through convenient distributors, Berryloid will be 
offered to private plane owners and fixed base 
operators for refinishing and maintenance. These 
finishes will provide the same lasting, weatherproof 
beauty that they do on sleek, new planes that roll 
from assembly lines. Depend on Berryloid for the 
Wings of Peace. 


Winging their way through tranquil skies . . . over 
busy cities ... high above peaceful farms ... will 
be increasing numbers of private and commercial 
planes — the Wings of Peace. A large share of these 
smart, new craft will be enhanced in beauty and 
durability by Berryloid Aircraft Finishes . . . because 


BERRYLOID 

AIRCRAFT FINISHES 


RERRY BROTHERS 

JL^.Paints ■ Varnishes- Enamels- Lacouers v_P 

Leading Producers of Aviation Finishing Materials 
in War and Peace, for over 30 Years 

BOSTON . JEKSEY’CITY • CINCINNATI . CHICAGO . ST. LOUIS • INGLEWOOD. CALIF. • MONTREAL • WINNIPEG • TORONTO 
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Every Fighting 
Fly er Kn OWS 






W ARREN McARTHUR military airplane seats 
are necessary to combat crew efficiency, 
vital to victory in the air . . . because they . . . 


■ Relieve the torture of old style bucket seats. 

• Reduce the hazards of long flight fatigue. 

• Banish the fear of materials which shatter in 

• Are instantly adjustable to combat needs. 

• Improve speed and maneuverability through 
light weight factors of aluminum and magne- 


UluLI# V 


WARREN /^ARTHUR. CORPORATION 


ONE PARK. AVENUE 

DESIGNERS, ENGINEERS AND MANUF/ 


NEW YORK. CITY 


• NAVIGATOR'S • RAOIO OPERATOR'S • REAR C 
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• Careful selection of materials, superior design, rugged o 
struction, assure long service at high level of precision. 

• Speed ranges from 85 to 8300 R.P.M. 

• Safe, simplified operation. 

• Low initial cost — low power consumption — low maintenan 

• Handle Metals, Plastics, Wood, Ceramics, Glass, 
i faster reconversion when the tim 


a arrives, it will pay 
you to look into the tooling possibilities of Walker - Turner 
Drill Heads, now! 

Compact, flexible Walker-Turner Drill Heads 
20" models (hand or power feed) and 15" 
models (hand feed or radial). Four ball 
bearings on splined spindles — full floating 
spindle pulley — one-piece head casting- 
many other features — maintain high produc- 
tion and precision, while slashing costs! 


WALKER- TURNER CO., INC., PLAINFIELD, N. J. 


CHINE TOOLS 
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W E JUST received a handout 
announcing formation of the 
aeronautical company to end 
all companies. Signed by the vice- 
president, publicity division, it calls 
this now-being-born organization “a 
structure designed to fill the needs of 
the aircraft industry in every aspect 

facturing and airline operation," con- 
cluding that “the time is ripe. Let us 
grasp opportunity by the throttle and 
with full flaps, zoom into the limitless 
sky.” 

Can we leave our landing gear 
down ? 

• Last January we printed a rhymed 
plea from a Canadian worker who 
asked that the next set of Lancaster 
drawings be sent from England "com- 
plete with one lorgnette” so the prints 
could be read. Here, signed by “just 
a poor blind draftsman" over in 
Britain, is the rhythmic reply : 

To you Canadian workers, 

Out there across the sea, 

We thank you for your invite, 
And will take that cup of tea. 

W’re glad to see your lenience, 
O'er our distressing rules, 

We’re just the system’s tools. 

We suffer through these strokes and 

Almost as much as you. 

It takes us nearly eighteen months 
To learn just what to do. 

And as for wearing glasses 
When our sight goes, you know 
We use imagination. 

Why don’t you chaps have a go ? 
You’ve made some record breakers 

Tho’ we guess you've broken other 
things, 

Gnashed teeth and torn your hair. 
We’ve drawn in fog and blackout, 
By night as well as day 
And if we'd waited for the light, 
We’d be saying ‘Heil’ today. 

So remember when you’re angry 
And you’re spoiling for a fight, 

To mix pity with your censure, 

For we nei’er see the light. 
Gentlemen, may we make it three 
over that cup of tea so we can tell you 
it's more than swell that you can — 
with neither light nor lorgnettes — 
build a lot of darn good airplanes and 
still keep a sense of humor. 


• When the dreamers start asking why 
airplanes can't be sold for $298, we 
might cite this one tiny example of 
the work necessary to make ’em good 
before you make ’em cheap : 

In describing a change on a simple 
bracket, a friend writes that “the origi- 
nal engineering design was rejected by 
tooling and production groups because 
its fabrication and assembly would 
necessitate an excessive use of time and 

Then there came “a vastly simplified 
design suggested by production ex- 
perts because it could be fabricated 
simply from a single sheet of dural, but 
was rejected by engineering because it 
was not properly stressed.’’ Next came 
a design "suggested by tool engineers 
on the grounds that it would incorpo- 


rate the best features of the first two 

The latter design was finally ap- 
proved for actual production, but sub- 
sequent experience revealed that the 
inturned bracket lips made fabrication 
difficult, so it was decided to turn the 
bracket lips outward.” 

• A house organ editor’s note reports 
that “news stories from the South 
Pacific show South Sea Islanders saw- 
ing dropped gas tanks in two for out- 
rigger canoes. With slight modifica- 
tions, these tanks can be fitted out for 
postwar use in the United States." 

To which our marketing man says: 
“Well, there’s one surplus problem the 
aviation industry has been able to drop 
in somebody else’s lap.” 
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luating cylinders, rugged 
highly praised by veteran 
all conditions experienced 
merit of these units has 


VARD hydraulic 
yet light in weight, ( 
combat pilots. Und« 
by fighter planes, ' 
been proven. 

VARD hydraulic c 
of power to weigh 
heat-treated, groun 
assure dependable 


controls provide a high value 
ht ratio. All critical parts are 
md, lapped and polished to 
e life in service. 


VARD inc. 

T PASADENA 8, CALIF. 


est machined parts. 


Illustrated here are four aircraft 
hydraulic units; an uplock cylinder, 
two hydraulic control valves and a 
flap stop valve. 


VARD INC. has produced large 
quantities of these units on reason- 
ably short schedules. 


These units are indicative of fine 
performance obtainable with VARD 
hydraulic equipment. 


VARD INC. is equipped to manufacture hy- 
draulic valves and cylinders to the most exact- 
ing requirements. VARD engineering knowledge 
improves design, increases strength . . . saves 
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Scourge of the Sky 



BONDS BUY BOMBS ... BUY BONDS 

For predictable compression.. . .Specify U.S. Super-Positives 

U.S. HAMMERED PISTON RING CO, INC. 


r, u. s. a. 




For Tomorrow’s 
Flagship Fleet 


American Airlines will fly its future passengers 
in planes like this. Four-engined successor to 
the world famous Douglas-built DC-3, the DC-4 
is designed for modern transportation. American 
Airlines intends to use many of these great planes 
over its enlarged traffic system. 

Recently we designed a new hydraulic wiper for 
the DC-4. Smaller, lighter, yet more powerful 
than its predecessor which provided many years 
of dependable service on the planes of our air- 


lines as well as our Army and Navy Air Forces, 
it also is a modern product. 

American Airlines was the first to equip its fleet 
with our Aircraft Wipers, recognizing their 
value toward safe flying. It is in keeping that this 
much improved wiper, developed from many 
years of experience in this specialized field, should 
be installed on the post-war plane that American 
Airlines will fly. 


THE AVIATION 




BLAINE STUBBLEFIELD. Washington 


HERB POWELL, New York 
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REVERE 

COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1801 


quare 

and 

R ectangular 


Aluminum Tube 
...by REVERE 


Do you know that — 

Revere makes other than round aluminum 
alloy tubes. 

The quality and service established by 
Revere on round tubes is now available in 
square and rectangular shapes. 

These tubes are now used chiefly in aircraft 
structural members. They combine ligj 
with strength and rigidity. 

Square and rectangular tubes are drawn 
from round to provide physical properties 
that meet specifications for either the S-O 
(soft) or the S-T (heat-treated) condition. 

Dies are available for a wide range of sizes 
and shapes. New designs may be created to 
meet new engineering needs. 

Eventually, when metal and facilities exceed 
the needs of war, these tubes will have many 
important uses in products for civilians. Re- 
member Revere's extensive experience in 
working aluminum to the most exacting 
military standards when planning for the 
future. For full information, write Revere 
Executive Offices. 
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The many arms of the Federal organ 
arms of a versatile servant . . . maki 
now and preparing for the new and gr 
of a world at peace. 


muting and Receiving Units and Lifeboat 
Transmitters. 

Back of every Federal Transmitter are years of 
engineering and manufacturing experience which 
assure the ability to produce any type or power of 
communications equipment from walkie-talkie to 
200 K.W. transmitters. 

Quartz Crystals, precision cut and mass pro- 
duced at FEDERAL, are performing many secret mili- 
tary jobs. 

Selenium Rectifiers, introduced by Federal, are 
accepted as standard for converting alternating to 
direct current. Power equipment and battery charg- 
ers. powered by Federal Selenium Rectifiers, 
are known for long life, high efficiency and low cost. 


For example, Federal Instrument Landing 
AND RADIO Range equipment is pioneering new 
concepts of faster, safer air travel. 

Federal's Megatherm dielectric and heat induc- 
tion units are revolutionizing production processes 
in the plastics, metal, food, plywood, textile and 
other industries.. 

Federal alwaysTiar made better tubes. Today, as 
the result of continuous scientific development. 
Federal's Transmitting, Rectifying and 
Industrial Power Tubes are proving even mote 
dependable and long lasting. 

To fill a vital war need, FEDERAL developed INTELIN 
Ultra High Frequency Transmission Line — 
now is the world's largest manufacturer. 

Federal's Marine Radio Equipment, first in 
serving America's merchant fleet, includes Direc- 
tion Finders. Auto Alarms, packaged Trans- 


Yes, Federal's many arms make many things — all 
to one high standard. Here some of the world's keen- 
est scientific minds combine their talents with three 
decades of Federal leadership for developing and 
producing better communications and industrial, 
electronic equipment. 


Federal Telephone and Radiojbrporation 
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* TAGGING THE BASES * 

Albert L. Zimmerly reports lie 
has been granted a CAA eerUfl- 


pf Canadian Car & Foundry Co 
which holds the British Bmph 
rights to make t 



Bernadlno-Tr 


I Detroit Municipal Airport, 
.. h* h ! * Vr cmfpo " a nd FalrehUd 



magnetic, and meteorological 
problems of trans-polar aviga- 
tlon. Mr. Xey was a pilot with 
RFC jand RAF during 


The air war in Europe came 
> a victorious close in two 
steps: First, strategic bomb- 
ing was stopped, having mor- 
tally slowed German indus- 
trial production, particularly 
that of aircraft and fuel, and 
having opened the way for 



.eroplnne & Motor Corp.. i 


n official of A 
and Vultee A 



no „ r , c JSNK 

soclated" with Westlnghoiise t 


AMERICA AT WAR 


tave been disappointed with 
ipparent results of some air 
attacks on Germany, investi- 
gations on the ground now 


by 

severely crip; " 
mnications. 

Second, both tactical and 
strategic air forces of AAF 
‘ RAF concentrated l‘ 
work as a tactical force, 

knocking out the Luft- 
waffe in a final one-day take 
of nearly 1,000 planes, hit 
enemy everywhere at 
levels. The cost in aircraft 
high, ' 

the over-all saving of life and 
equipment was a bargain. 

Von R.'s Viewpoint 
Field Marshal Karl t 
Rundstedt said, when cap- 
tured, that Allied air 
was the biggest factor 

of Germany. Bombs 
the brains out of Ger- 

armament when they 

smashed laboratories and 
drafting offices of the steel 
industry at Dusseldorf, 
tributing at least 50 percent 
' " lal collapse of " 

machine, acco 
British Information Services. 
Though air war officials 





Much 

credit goes to the enemy's 
tenacity. Dispersed and un- 
derground production was not 
as extensive as generally sup- 
posed. 

With V-E Day by the 
boards, Army Air Forces and 
RAF in Europe are now mov- 
ing toward Japan. Gen. H. H. 
Arnold, AAF chief, recently 
said every available plane 
would go to the Pacific. It 
is estimated AAF now has in 
combat about 75,000 planes, 
40,000 of the combat 
types, besides the thousands 
in process and in the pipe- 
" It is probable that the 
and British air forces 
will move against 
Japan will far more than 
double those of Army and 
Navy already there. 

Gen. Carl A. Spaatz, com- 
mander of V. S. strategic air 
force in Europe, says a 

Europe, to- 
gether with air forces of Eng- 
Russia, to cooperate 
with ground forces In keeping 
AAF bombers in 
Europe probably 


mble 




As U. S. military aviation 
moves out of Europe, it leaves 
about 30,000 enemy planes 
“killed,” about 5,000 prob- 
ables, and over 12,000 dam- 
aged. It moves out with the 
satisfaction of a clean victory, 
but with a respectful memory 
of the enormous problems 
with which it grappled to 
generate such tremendous 
power in such a small place, 
(Britain), also awareness of 
those elements with which 
Germany offered formidable 
opposition—!, e., glider war, 
jet propulsion, and powered 
' guided missiles. In future 
sees aerial attack with ex- 
plosives, fire and gas, at long 
range with accuracy, with- 
out risk of a pilot's life. 



from sand 


SILASTIC 

the new DOW CORNING 

SILICONE RUBBER 


SILASTIC QUALIFIES EQUIPMENT 
UNDER GRADE I, CLASS I SPECS. 



with SILASTIC SC-75 to 
qualify under Grade 1, Class 
1 Specifications. 


"Newsworthy" is the development by Dow Corning of yet another— and per- 
haps greater— contribution to the new-day efficiency and resourcefulness of 
American industry. SILASTIC* is the name of the product and silicone rubber 
is the achievement. 

SILASTIC covers a variety of elastic silicone proaucts made by Dow Corning 
from sand, modified by chemicals drawn from brine, coal and oil. 

Being silicone rubber, SILASTIC exceeds in thermal stability the rubber we've 
known, whether natural or synthetic. SILASTIC retains complete flexibility- 
does not harden— in the temperature range— 70°F. to 500°F. Its excellent 
dielectric properties— its arc, corona and oxidation resistance— assure dura- 
bility of wire insulation under hot, wet service conditions. 

For the immediate broad field of its usefulness, SILASTIC stocks are available 
for application by coating, extruding and molding. 

DOW CORNING CORPORATION • MIDLAND, MICHIGAN 

Y ADDRESS ALL INQUIRIES TO BOX 592 •trade-mark dow corning corporation 
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•COPTER AUTHORITIES CONVENE 


THE WASHINGTON 
WINDSOCK 

By BLAINE STUBBLEFIELD 


This Capital undoubtedly will be a great world air 
center. Already, four years after opening of the Na- 
tional Airport, need for another field is in sight. CAA 
hopes to take over ATC’s terminal on National at 
war’s end. There may be experimentation with one 
terminal for incoming and another for outgoing 


r will the 

,i out of airline subsidy race in the coming 
struggle for air transport as a factor in air power? 
To that nobody knows the answer. 

Pres. Truman is interested in aviation, knows much 
more about it than the average official, and will aid 
its advancement to the utmost. As former chairman 
of Senate War Investigating Committee, he made 
probes of the industry and the air forces, and ii " 


it goes o: 


a continuing examina- 


Victory over Germany, coming in bits and pieces, 
brought not enough excitement to outweigh discount- 
ing factors — the tragedy of the passing of Pres. Roose- 
velt, and the continuing struggle against Japan. 
Officialdom knows that aviation has proved the most 
potent new weapon in history, but it Is still not sure 
of Its measure against surface borne guns and Are. 
Many still hope Japan can be done in, or nearly so, by 
air attack. 

Surplui Property Board has persuaded Army and 
Navy to stage a show at National Airport here, demon- 
strating process of obsolescence In warplanes— pre- 
paring Congress and the public for junking thousands 
of non-convertible models at huge loss. 


reached practi . . 

some years in peacetime, though already obsolescent. 
Collision warning and altimeter applications of radar 
will be combined with the ranges. Full radar instru- 
mentation is expected in five or six years. Govern- 
ment will take Arm stand for technological freeze 
period of application and use. Delay would be con- 
tinuous if engineers were allowed to wait for im- 
provements, which will not end for generations. 


The battle for r. 


•s hotter. 


> frequency cha 

Railroads and busses will get a fraction of what they 
ask. Local and federal police demands will increase. 
Public communications, offering to cut rates on wire- 
less phone, will take a slice. There will be many 
wanting walkie-talkies. Eventual needs of private 
Aying will be enormous. Meantime, engineers are 
extending the channels higher and splitting them 
Aner, and somehow, there will be a meeting of the 
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Plane, Engine and Propeller Manufacturers* 


To Keep PLANES in the AIR 
You Must Keep PARTS at the AIRPORT 


As aviation is approaching the transi- 
tion period — moving from present to post- 
war — the discharge of service responsi- 
bilities will set the selling pace and sales 
opportunities for the Manufacturers of 
Planes, Engines and Propellers. 

Manufacturers who establish adequate 
parts distribution and maintain service 
facilities strategically available to private 
and commercial flyers will occupy a 
distinct advantage. As an aid to these 
manufacturers and a service to private 
flying (plane owners) — to those who sell 
and service planes, operate airports and 
fixed bases, and who distribute parts 
and accessories — Aerolog has been 
established. 



List Your Parts and Distributors in 



AEROLOG 

A Copy Will Be Available in 
Every Airport and Flying Field in 
The U. S. A., CANADA and MEXICO 

Aerolog is not a magazine or catalog; carries no display 
advertisements. It is strictly and exclusively a direc- 
tory. It will contain photographs, basic data and parts 
drawings of airplanes, engines and propellers; com- 
plete parts lists and ordering information; complete list 
of official parts distributors for the manufacturers rep- 
resented. Now. every airport and flying field operator 
in the U.S.A., Canada and Mexico can quickly locate 
his nearest distributor of parts for any plane. 


FOR SPACE RATES, RESERVATIONS 
AND COMPLETE INFORMATION ADDRESS 


AEROLOG-A Directory of Plane, fngine and Propeller Parte 

THE STECK COMPANY 


AUSTIN, TEXAS 





flight characteristics be sup- 
plied to pilots by the Govern- 


eing called 


ACCA's beUel is that liberal- 
ization of present rigid stipu- 
lations would accelerate im- 
provement of design and in- 
crease the utility of postwar 
planes. There Is already much 
debate as to whether non- 
professional pilots should be 
trusted with aircraft that re- 
quire any more judgment than 
they do now. 

Plan Offered for Salvaging 
Surplus-Craft Aluminum 
As the nation’s leaders de- 
bated disposal of mountains 
of useless war machines, and 
as the Surplus Property Board 
authorized Army and Navy to 
junk all tactical airplanes 
clearly useless in civilian 
hands, Aluminum Co. of 
America announced a means 
of converting scrap aluminum 
into new aluminum equivalent 
to the original product. 

Heretofore disassembly of 
airplanes so that steel, alumi- 
num, copper, lead, rubber, and 
the like, could be separated — 
cost more than the junk value. 
Alcoa says the airplanes are 
put into a bath of caustic 
soda, which dissolves the 
aluminum while not attacking 
other metals or the alloying 
elements of the aluminum. 


types. The 
1.000 planes 
;ries at the 
per month. 


6,412 Craft Made in April 
Production of all critical 
airplanes was on, or in excess 
of, schedule in April, but unit 
output dropped from the 7.053 
in March to 6,412, which was 
still 64 units above schedule. 
April was the last of the two- 
war production months. The 
rate is expected to drop back 
from now on — to 5,000 per 
month or less. This lower rate 
might not be reached till the 
year end. Even if the Jap air- 
force were considered liqui- 
dated. Army and Navy still 
could use large air forces for 
bombing and strafing and for 
transportation. 


End of the war in Europe 
brought the U. S. aircraft 
manufacturing industry face 
to face with large cutback 
orders, unprecedented prob- 
lems in contract terminations, 
disposal of surplus plant and 
equipment, and conversion to 
peacetime production. 

Paralleling these difficulties 
is the assured requirement of 
maximum production of some 
AAF airplane types, and near 
maximum output of most 
Navy types, for continued war 
against Japan. 

Though it will be hard to 
deal with shutdowns and ur- 
gent orders at the same time, 
on the other hand, extended 
production for the Pacific war 
will soften the shock of stop- 

WPB had its cutback pro- 
gram ready as hostilities 
wound up in Europe, but at 
this writing full details were 
not ready for release. How- 
ever, the taper-off will be sub- 
ject to drastic changes from 
time to time, depending on 
strategy, which depends upon 
what line of defenses the 
enemy may take. 

Meantime, the current cur- 
tailment picture can be out- 
lined: Production of B-24’s 

is being reined-in, notably at 
Willow Run and undoubtedly 
toward a final closeout. B-17's 

tain whether delivery of them 
will continue through the war. 
B-26 is completed. Schedules 
call for level production of 
B-25’s, but here there could be 
a revision, depending on the 
aircraft's usefulness in the 
fast-changing war. The A-26 
fighter-bomber looks like a 
good bet for the duration. 

P-38's are being cut sharply, 
after an inestimable eontribu- 


B-29's, jet fighters, and 
transport will be high priority 
from here out. 


The Navy’s war in the Paci- 
fic goes on unchanged except 
that the defeat of Germany 
will mean it will now be 
backed up by more power from 
the Army and from the Brit- 
ish. The Navy has asked 
Congress for S2.8 billion to 
procure 19,140 airplanes be- 
tween July 1, 1946, and June 
30, 1947, thus planning its 

normal procedure. The 1946 

less than the 1945 program, 
which specified 24,706. Con- 
tract authorization, rather 
than cash appropriations, are 
called for, thus simplifying 
cancellation in case the air- 
craft are not needed. 

House Appropriations Com- 
mittee already has the request. 
Navy testimony Indicated 10,- 


A basically new approach to 
design of personal airplanes 
and to the problem of private 
pilot safety has been proposed 
by the U. S. aircraft industry 
through the Aero Chamber. 

The Chamber suggests that 
existing minimum perform- 
ance requirements, such as 
takeoff distance, rate of climb, 
etc., be eliminated and that 
accurate data on each type’s 


metals be affected; also 
metals be returned from 
eign countries, where if 
they might eventually be \ 


tilities. 

Set Up ATSC Price Se, 
Air Technical Service 
mand at Wright Field hi 
tablished - — ' “ — - 


sub-sectior 

production section to a 
ter price analysis and 
tory renegotiation in 
procurement. The pr: 
tion is headed by Lt. 
P. Smith of New < 
Purpose of the new i 
to keep prices as near 


addition to watching prices, 
the office will try to recapture 
profits gained through exces- 
sive prices. 

Range New NACA Policies 
A suggested future policy 
and program for the NACA 
has been drafted by the new 
Technological Development 
Committee of the Aero Cham- 
ber. A copy of the draft, now 
being revised by committee- 
men and ACCA officials, pre- 
sumably has gone to Congress. 


and P-47’s are coming out in 
revised design. Continuation 
of conventional fighters de- 
pends upon combat success of 
the Lockheed P-80 and other 
jet-powered models to come. 
Evacuation of D. S. forces in 
Europe, plus demands of the 
long supply lines in the Paci- 
fic, will call for all the trans- 
port equipment that can be 
built. 

Production of engines is 
being cut even more than air- 
frames, because of spares on 
hand, also because of jets sup- 
planting conventional power. 
Some of the engine capacity 


V-E Brings Cutback, Termination, Conversion, 
And Surplus Problems; Plane Picture Gaged 
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It’s locked 
in the 
Material 


Rosan Locked -in Inserts furnish 
permanent fastening points in all types 
of materials. The serrated Locking Ring 
(see A in illustration) prevents backing 
out or loosening under vibration or 
torsion. Installation is permanent, but 
the units may be removed by a simple 
shallow drilling operation without 
disturbing the parent material. No 
oversize replacements necessary, saves 

repair time and parts storage. , h , ir fa „ iming pro bi. m ., no obligation. 

A PRODUCT OF 

Bardwell & McAlister, Inc. 


THE ROSAN LOCKED-IN STUD 

The Rosan Locked -in Stud operates on 
the same principle as the Insert described 
above. The serrated Locking Ring, identical 
in design for both types of units, is -used to 
lock the Stud solidly in any material soft 
enough for the ring serrations to broach it. 

Rosan Lockcd-in Studs and Inserts have 


of 
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Flash Initial Go-Ahead for New Airliners; 
Three-Man Committee Studies Requirements 

. . . CAB asks equitable state-tax formula . . . Set 
compromise resolving mail-pay controversy . . 
"Chosen instrument" bill deemed beaten ... Ac 
revision comes up . . . Refer off-airway problem ti 
Attorney General . . . AEA signs for landplanes 


After three years of s 
production of airplanes for 
civilian transport industry, 
WPB finally removed restric- 
tions so a start could be made 
on the 300 planes wanted by 
the airlines this year and ne ' 
"provided there is no int< 
ference with present or st 
sequent military aircraft pi 
duction schedules and devel- 
opment commitments.” 

Army and Navy both 
authorized Chairman J 
Krug of WPB to give 
manufacturers a rating of 
AA-1 on airline planes, which 
will provide tools and 
rials. Production must : 
terfere with war requirements, 
but manpower released fron 
cutback orders should help. 

One difficulty will be ii 
components produced by tin 
manufacturers who are stil 
sewed up tight with the war 
But air transportation is nov 
rated as a war essential, and i 
is expected components neces. 
sary for production of airline 
equipment can be released. 
Another problem was antici- 
pated in getting quick release 
of tools and equipment by the 
defense plant corporation. 

Airline equipment schedules 
are handled by a new commit- 
tee of three men, one each 
from Army, Navy, and WPB. 
Henry P. Nelson, director of 
the Aircraft Division of WPB 
and member of APB, says the 
three-man committee, whose 
members were not named, is 
carefully studying ways and 
means of meeting the airlines - 
requirements. Nelson stated 
total airlines requests for 
about 300 planes carries 
through the year 1946. The 
airlines believe they can pro- 
vide ground and flight crews 
for whatever additional planes 
they can get. 

Meanwhile allocation of war 
surplus DC-3 types. Lockheeds, 
and smaller planes to the air- 
lines and other users continues 
a few at a time. Operators 
are extending their plans for 
conversion, especially with 
"Douglas approved" modifica- 
tion centers. 

CAB Asks Equitable 


that it enact a statute requir- 
ing equitable apportionment of 
‘ ’ ’e property among the 

through which airline 


i would vary 


Because 

widely, the Board 
that an existing federal 
agency interpret and admin- 
ister the formula, with a com- 
-nitte of tax experts from the 
itates concerned. 

Criticizing taxation of avi- 
ition fuel by states, the Board 
•ccommended exclusive fed- 
eral taxation of aviation fuel, 
' exclusive auto fuel taxa- 
by states. The report to 
Congress suggested that multi- 
ple taxation is broader than 
aviation and that gene ' * 

relations between 

and the federal government 
should be investigated. 

See Compromise Rest 


United, TWA, and Eastern 
ave joined American Airlines 
i opposing CAB'S proposed 
mail-pay cut from 60 to 32c. 
per ton-mile. TWA says in 
its brief that airlines should be 
permitted to build up reserves 
in good times for bad times. 
Company says its average net 


average investment, 

challenges CAB'S estimate of 
its high passenger load facl 
income in the future. 

United also replies that t... 
Board is basing its calcula- 
tions on temporary load fac- 
tors and earnings. And East- 
emphasizes advantages 
would accrue to sms " 
lines if the 50 percent cut 
ut on the big lines. 

CAB'S proposed reduction 
bargaining stand, and t! 
nal decision will be a cor 
promise. The cut might be 
very slight if airlines convince 
the Board that passenger fare 
reductions would serve public 
interest just " 


"Chos 




Hearings on PAA':. 

posed All-American Flag Line 
foreign service bill, presented 
' " Sen. Pat McCarran, have 
n completed, and informed 
opinion is that the "chosen 
instnunenf’measure i 

It seemed doubtful 

writing whether a majority 
”* the Senate Commerce Co 


the 


the 


'. Defeat in a Senate vote, 
ease it is brought 
led certain, and observers 
doubted whether the ~ 




le bill. 


It is thought likely 
Truman will continue 
Roosevelt's policy on foreign- 
service aviation and veto any 
'chosen instrument” legisla- 
““ *' " Royce, 


against Length 


from Congress, following 
preme Court decision 

Northwest Airlines ... „ 

multiple state tax case. CAB 
has recommended to Congress 



American chosen 1 
it nor an international 
cartel such as Britain is fost- 

begin about now are 
hearings on Sen. Pat. McCar- 
' omnibus bill to revise the 
Civil Aeronautics Act. The 
bill calls for reinstating the 
Civil Aeronautics Authority 
(CAB and CAA) independent 
Commerce Department, 
and It asks creation of an Air 
Safety Board, independent of 
the Authority, as it was before 
the President reorganized CAA 
several years ago. Also deal- 
ing with several other matters, 
this bill is similar in many 
respects to the Lea omnibus 
bill, revising the Act, on which 
hearings had not been sched- 


s they contra-rotate. Counter rolalic 
wered by a 245-hp. X0-405 engine, cralt has 
f fuselage is 22 ft. 7 in., height is 11 ft., ai 
sq. ft. Gross weight is 2,975 lb., while weight 


uled al 

Refer Off-Airway Problem 
To Attorney General 

A recent order by the Ad- 
ministrator requires airlines 
operators to justify off-airway 
operations, and advises that 
such operations where time 

iving is small, soon must be 
discontinued. The order was 
when CAA’s general 
counsel ruled that the law re- 
quires the Administrator to 
' '; ' airway over any 

route authorized for scheduled 
operations. 

Counsel for the Board has 
taken exception to CAA's find- 
ing, and both the Board and 
CAA have prepared briefs for 
the U. S. Attorney General, 
who is requested to resolve the 
difference. 

The airlines have been fly- 
ing off-airway for years; in 
fact, airways were not offici- 
ally designated until recent 
years. Airlines want to fly 
off-airways to save miles and 
' '-pass traffic concentra- 
caused by the war. 
Army does not favor more air- 
' ' ' complicate its 
traffic problems. 

Crash of a Page Airways 
plane at Washington National 
Airport killing six persons and 
injuring five others, brought 
renewed interest in the prob- 
lem, encountered in some cases, 

I of distinguishing between the 
charter and contract and pub- 
lic carrier operations. There 
also arose questions regarding 
the matter of operating certi- 
ficates from CAA. The Board 
is investigating the accident, 
and its findings will tend to 
clarify those and other ques- 
tions, thus contributing data 
for study of the proposed reg- 
ulation of non-scheduled air 
•ansport. 
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YANKS CORRAL NAZI SQUIRT 

A Messerschmitt 262 twin-jet fighter-bomber, captured on an airfield 
over-run by Gen. Patch’s 7th Army, is examined by U. S. armored troops. 
Top photo shows nose portion of starboard jet unit, with inspection panel 

tures, including retractable tricycle landing gear. When this view was 
snapped, jet units had been dismantled, but some of connections may be 
seen dangling from beneath left wing just outboard of landing gear strut. 
Open panel in front of craft's cockpit disclosed four fixed cannon. Wing- 
span is about 41 ft., length about 35 ft Cockpit is fitted with a seat 
ejector device to throw pilot clear of craft in event of emergency. (Inter- 



WORLDATA By “VISTA” 

With V-E Day Past, the path is now being cleared lor 
rebirth of various European airlines. First steps toward 
commercial operations have already been taken by 
earlier-liberated countries, and the recent reorganiza- 
tion meeting of the International Air Traffic Assn, at 
Havana further clarified details. IATA plans Paris meet- 
ing July 30 and a general meeting Oct. 16 in Montreal. 
Quite a controversy arose in England concerning the 
White Paper outlining the three-company organization 
of United Kingdom postwar civil airlines. (See Worldata 
May Aviation.) Smaller airlines and other companies with 
postwar air plans claimed they were not consulted regard- 
ing the formula, hence a likelihood of friction was seen. 
Under the criticism and pressure, the Government backed 
away, now classing the Paper as a suggestion rather than 
a final blueprint of Britain's postwar airline setup. 

Called for by this White Paper were three outfits, with 
the existing BOAC playing a part in each. Company A 
(BOAC and large international steamship operators) 
was slated to serve the British Commonwealth, U. S., 
and Far East. Company B (railways, travel agencies, 
smaller steamship lines, and BOAC) was td run lines 
inside the United Kingdom and to European destinations. 
And Company C (steamship lines now operating to South 
America and BOAC) was to operate to Spain, Portugal, 
West Africa, and all of South America. The latter com- 
pany was expected to be a modification of BLAA (British 
Latin American Airlines), which recently announced 
purchase of a number of Avro Tudors. 

Among those released from the German concentration 
camps was Albert Plesman, who had been managing 
director of KLM Royal Dutch Airlines. Mr. Plesman had 
been in custody of the Germans since 1941 when, accord- 
ing to available information, his refusal to cooperate 
with the invaders led to his arrest. Resuming his manag- 
ing directorship of KLM. Mr. Plesman has since been 
elected to the executive committee of the new IATA. 
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In years of peaceful progress to come, American aviation 
will girdle the world with aerial pathways for goods and 
travel . . . employing aircraft of ever-increasing dependability, 
comfort and speed. 


Keeping pace with these developments, Superior Stainless 
STRIP Steel will provide the matchless combination of 
strength, beauty, and timeless durability which makes 
Stainless truly the metal of flight . . . produced by specialists 
in flawless coils of any length, with exact precision in specified 
compositions, temper, dimensions and finish, for maximum 
fabricating ease and economy! 


STAINLESS STRIP 


Superior Steel 

CORPORATION 


CARNEGIE, PENNSYLVANI 




MECHANIC: "This shielding certainly stands up, Chief." 

CHIEF MECHANIC: " And how. Bob! It's Aerocon Flexible Conduit “ 


Maintenance men know wluit they are talking about 
when they acclaim Aerocon. Service records of instal- 
lation after installation testify to the remarkable dura- 
bility of this superior flexible shielding conduit. 

Take the example of Northwest Airlines, which 
becomes America’s fourth great transcontinental air- 
line with the extension of service to Detroit and New 
York, beginning June 1. Here, spark plug leads with 
Aerocon shielding completed 2500 hours of successful 
engine operation — passed rigid testing — and were re- 
turned for additional running. Many other records 
prove the extraordinary ability of Aerocon to with- 
stand vibration and remain pressure-tight for long 
periods of service. 

Aerocon Type 154 was first developed 
to provide thoroughly dependable shield- 
ing to blank out radio interference from 
high-tension aircraft ignition systems. Its 
efficiency and durability have been con- 
tinually improved — and today this long- 



irers to dampen 
ng — high or low 
Titeflex Aerocon Type 154, or its equivalent, is now 
specified by both the Army and the Navy for use wher- 
ever electrical connections on airplane or engine must 
be radio-shielded. It is available to the aircraft indus- 
try in all diameters for which conduit is required. 
Inqui -: ~ - : — - ' 
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TACA Airways has completed 
arrangements for new financ- 
ing totaling $1,410,000 in form 
of privately-issued short term 
notes convertible into com- 
mon stock. Notes carry 4 per- 
cent interest and were pur- 
chased by present stock- 
holders, including TWA. It 
is understood notes ar 
vertible into common 

Boeing Airplane Co. reports 
1844 sales totaled $608,082,413 
against $493,188,161 in 1943, 
while net profit was $5,257,522 
or 54.86 a share against $4,- 
482,870 or $4.14 a share in 
1943. Chairman C. L. Egtvedt 
told stockholders that post- 
war activities of company 
should be principally in air- 
craft field. He added that dis- 
cussions had been held with 
airlines regarding their pur- 
chase of Boeing transports 

but that nc “ -■ 

been made. 


Dividends: Grumman Aircraft 
paid a $1.50 dividend on May 
24. Previous payments were 
50c. last November and $1 in 
May, 1944. . . . Boeing paid 
$1 in April. A similar pay- 
ment was made in April and 
November of 1944. 

Fairchild Engine & Airplane 
Corp. reports 1944 sales of 
$93,212,963 compared with 
$102,450,364 in 1943, a decline 
of 9 percent which Pres. J. 
Carlton Ward, Jr., attributed 
to large contract terminations 
and production shifts. Net 
profits were $1,173,123 or $1.12 
a share compared with $1,827,- 
211 or $1.75 a share in 1942. 

Unfilled Orders: Ryan Aero- 
nautical has $116,000,000, and 
Fairchild Engine & Airplane, 
$108,000,000. Republic Avia- 
tion is reported to have $8,- 
000,000 in private amphibian 
plane orders. 

Bendix Aviation Corp. reports 
1944 sales of $869,662,826 com- 
pared with $822,510,234 in 
1943. Unfilled orders on Sept. 
30, 1944 were $662,830,569 

against $1,018,901 a year earl- 
ier. Net profits were $15,290,- 
095 or $7.22 a share, against 
$14,722,704 or $6.95 a share in 
1943. Physical volume of 1944 
deliveries were much higher 
than dollar sales Indicated, due 
to price reductions. 

Jacobs Aircraft Engine Co. 
reports 1944 net earnings of 
$1,047,795 or $1.69 a share 
against 1943 net earnings of 
$1,070,518 or $1.73 a share. 
Sales were $52,194,666 com-, 
pared with $61,084,495 in 1943. 

Stock Offerings: Thompson 
Products plans to offer 60,000 
shares of new preferred stock I 


ADDING IT UP By RAY HOADLEY 

Reconversion. Says Glenn L. Martin: To make possible 
a smoother reconversion for the aircraft industry when 
Japan follows Germany into defeat, permission should 
be granted now by government agencies to plane 
manufacturers to proceed with postwar engineering 
and design. As Mr. Martin points out, the aviation 
industry is assuming a large part of the war production 
responsibilities of the automobile and other durable 
civilian goods industries. 

Contract Transfers. It is figured effect of contract 
transfers will be to accentuate the eventual shock 
of reconversion in the aircraft industry, unless it is 
permitted to get started on engineering and develop- 
ment work. That would speed up obsolescence of the 
present types of civilian planes and thus expand the 
civilian market as soon as possible after V-J Day. 
Terminations. Contract terminations probably will 
average between $2,000,000,000 and $3,000,000,000 a 
month in coming months, as compared with $1,200,- 
000,000 monthly since passage of the Contract Settle- 
ment Act. Fortunately the settlement backlog has 
declined in the last six months — from a peak of $14,- 
300,000,000 to $9,500,000,000 or about seven months 
work at the current settlement rate. 

Quicker Settlements. With termination orders now due 
to go out in really big volume, the rate of settlements 
will have to be speeded up. One way the aircraft 
industry can help will be to file claims more promptly 
than in the past. And a way that the government could 
speed things up decidedly would be to provide more 
scrap consultants. Experience shows that a large part 
of termination inventories have only scrap value and 
should be cleared from the plants as soon as possible. 
On Apr. 30 there were only 23 such consultants. 
Canceled Commitments. Up to Apr. 30, commitments 
canceled by contract terminations totaled $27,500,000,- 
000, of which $18, 000, $00, 000 had been settled. It is 
necessary to distinguish between the large amount of 
canceled commitments and the small amount paid by 
the government to settle the resulting claims. Pay- 
ments to contractors to settle almost $15,000,000,000 
of canceled fixed-contract claims totaled only $600,- 
000,000. More than 114,000—87 percent of the 132,- 
000 fixed-price prime contracts settled through Mar. 
31— were closed without claim. 

Interim Financing. Partial payments can now be 
obtained fairly quickly by prime contractors and the 
first-tier subcontractors. However, government termin- 

partial payment to lower-tier contractors have been 
cumbersome. But under a new plan, in which pools 
of funds to be used on a revolving basis for partial 
and final payments to subcontractors are placed in the 
hands of prime contractors, it is hoped that partial 
payments will be available to many •more lower-tier 
subcontractors. 

Tax Relief. It would be a great help to aircraft com- 
panies if Congress decides to allow companies which 
hold excess profits tax postwar government bonds to 
cash a portion of these securities to meet reconversion 
costs. The aircraft Industry holds more than $50,000,- 
000 of such bonds today. Another change along this 
line that may be made would be to permit com- 
panies to estimate their 1944 earnings, calculate the 
tax refund they would be entitled to, and then de- 
duct the amount of the refund from current pay- 
ments now being made on 1944 income. In that way 
a company would collect now a refund it might not 
otherwise get for two or more years. 


holders. This represents 
around one-third of com- 
pany's capital stock. . .Laister 
Kauffman Aircraft Corp. has 
— " an SEC statement for 
17,702 shares of preferred 
stock, 262,314 shares of Class 


craft is offering 10,000 shares 
of preferred stock at $16.62 
, share. 

United Aircraft Corp. reports 
March quarter net income of 
$3,547,781 or $1.21 a common 
share against net income of 
54,060,628 or $1.40 in the like 
1944 period. Sales were $165,- 
941,052 against $216,067,157 in 
same 1943 quarter. 




s of 


priced between $104 and $107 1 and to pay off a $900, C 
a share with proceeds to be loan. . . .Aircraft Radio Corp. 
used for refunding 45,000 will offer 100,000 shares of 
Ishares of present preferred I common stock for account of 


$363,000,000 in six months 
ended Mar. 31 against $475,- 
000,000 in same period a year 
_o, Pres. Ernest R. Breech 
told stockholders at annual 
meeting. 

Thompson Products, reports 
first quarter earnings of $722,- 
427 equal to $1.84 a share 
against net of $798,006 or 
hare in like 1944 
period. Sales were $32,787,495 
against $35,769,983 in Mar. 
1944 quarter. Thompson Air- 
craft Products accounted for 
$12,848,000 of first quarter 
- compared with $21,359,- 
i year ago. 

Fairchild Camera & Instru- 

it $42,000,000 compared 
lies of 46,780,000 in 1943. 
ames S. Ogsbury post- 
poned annual meeting due to 
delay in preparing annual 
financial statement. 

Sperry Corp.’s 1944 net in- 
i did not differ substan- 
tially from that of 1943, ac- 
cording to Pres. Thomas A. 
Morgan, who has postponed 
annual meeting until after 
completion of annual report 
" last year. Shipments in 
year 1944 were approximately 
$425,000,000 compared with 
S460,006,689 in 1943. 

Aviation Corp. reports sales 
• $9,814,016 for quarter ended 
Feb. 28 against sales of $17,- 
677,809 for like 1944 period. 
Net profits were $1,011,029 
--ial to 17c. a share against 
profit of $1,460,863 or 25c. 
a share a year ago. 

Solar Aircraft has a backlog 
of unfilled orders of around 
$38,000,000. Sales in year 
ended Apr. 30 were about $28,- 
""" Solar recently com- 
pleted a new V-loan agree- 
ment with bankers involving: 
$12,500,000 to meet working 
capital requirements. 
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God bless you, 
our fighting men, 
for the Victory! 

Victory, born of courage and sacrifice by every 
member of our armed forces. Backed by the toil 
of millions of loyal men and women, you have 
spearheaded that surge of righteous power no 
enemy could long withstand. 

And to those among you who paid for victory 
with blood and pain and life, our humble and 
undying gratitude — and our firm resolve 
that you shall not have suffered in vain. 

There are still bitter tasks remaining. You will 
face them as bravely as ever — and may God 
speed your triumphant return. 

NEW DEPARTURE 

Division of General Motors 

MAKERS OF NEW DEPARTURE BALL BEARINGS 
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KEEP POSTED ON 


Products and Practices 


ENGINEERING DATA 
Cone-Drlve Gears 1 

Michigan Tool Co.. Detroit, offers Bulle- 
tin No. 745, Post-Graduate Course for 
Gears containing suggestions for design- 
ers of products In which right angle re- 
duction gearing is to he used, and record- 
er™? jS“e. 0 -45° 0n0 dr ' V0 gCar ' ng - 

New Publication 2 

Describing company's latest achiove- 
and tpr'd “J entl research, engineering, 

Pittsburgh, features new applicatlon^of 
fly-ash.— AVIATION, June, '45. 

PRODUCTION 

Electrode Chart 3 

Comparing equipment from 22 manu- 
facturers, chart of welding electrodes, Is- 
sued by AjMIs-Chahners Mfg. Co.. Mllwau- 
steel and hard surfacing electrode?, "and 
also mild steel type. Soction Is devoted to 
typical weld deposit analysis of stainless 
steel electrodes, showing percentages of 
chromium, nickel, carbon, Columbian, and 
molybdonum. Chart bulletin is numbered 

B6344A AVIATION, June, '45. 

Parts Production Service 4 

Publication, The Geometric Plan, de- 

stamped metal parts, welded subassem- 
blles, or^ complete products.— AVIATION, 

Aircraft Products 5 

Leaflet No. 8 from Pesco Products Dlv., 
Borg-Warner Co., Cleveland, describes 
line of aircraft products, Including air 
equipment such ns pumps and separators, 
fuel equipment, hydraulic units, and re- 
lated products.— AVIATION, June, '45. 
Forgings 4 

sBarfiaffisattis 

S eel and A.II 011 Forgings, issued by Titus- 
ville Forge Dlv., Struthers IVells Corp., 
Titusville, Pa.— AVIATION, June, '45. 

Gear Production Service 7 

Works’ Seattle' 

status of service due to government de- 
mands.— AVIATION. Juno, '45. 

Detergents 8 

Available in alkaline, acidic, solvent, 
metal cleaning arc described in pamphlet 
from Optimus Detergent Co., Matawan, 
N. J.— AVIATION, June. '45. 

Hose and Cable Clamps 9 

ho se ^M ^^lcjnl^ble ' *2r? dc°crlb«?'m 
Time-saving and 'safety features are 
stressed.— AVIATION, June, '46. 


This selected information on new publications and products is 
offered by the "AVIATION" Reader's Service through cooperation 
with the manufacturers. It helps executives save valuable time, 
provides profits through convenience. To obtain literature or addi- 
tional data on new products described, simply fill in form below, 
clip it to your letterhead, and mail. There is no cost, no obligation. 
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Exact Response 



to the Pilot’s 


demands 


The same engineering, manufacturing person- 
nel and facilities have turned out millions 
of Aircraft Fittings to new high standards of 
precision. 


At the "business end" of many aircraft 
controls there are Dole Valves set up to per- 
form exactly as expected — without surprises 
—without variation from the predetermined 
response. 


The simple fact that they are there means they 
have passed rigorous tests and won accept- 
ance. This in turn recommends The Dole Valve 
Company highly for similar specialized pro- 
duction in the future. 


THB OOLE VALVE COMPANY • Ettabllthcd 1906 ■ 1901-1941 Carroll Avinui • Chicago 12. Illlnol* 
LOS ANGELES • DETROIT • PHILADELPHIA 
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Latest 

Machinery 





Call Ryerson 
when you need 
aircraft alloy steels 
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& Materials 




THERE IS A ^*WCHERRY 

RIVET GUN THAT WILL MAKE 

BUND OR DIFFICULT RIVETI 




Wide variety in size, 
weight, operation and pull- 
ing head position — these 
have all been designed into 
the standard line of Cherry 
Rivet Guns so that you may 
have just the right gun to 
handle your particular 
Cherry Blind Rivet applica- 
tions easily and quickly, 
no matter how unusual or 
difficult is the location. 
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A SMALL PART IN VICTORY TODAY - A BIG PART IN INDUSTRY TOMORROW 
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PROPELLER BLADES in endless quantity have long been forged by 
WYMAN-GORDON. Every blade absolutely laboratory controlled. 
WYMAN-GORDON makes forgings from five pounds to five hundred 
pounds, and special forgings well up to one thousand pounds. 


WYMAN-GORDON 

WORCESTER • MASSACHUSETTS 

HARVEY, ILLINOIS DETROIT, MICHIGAN 




234 



It is with considerable pride that we are able to include 
several of the Allison-powered fighting planes among 
the famous aircraft with Hyatt equipment. 

In the Allison engines Hyatt Precision Roller Bear- 
ings are used on the propeller reduction gear drive 
and starter and generator drive shafts which also 
function in driving other accessory units. 

Dependable Hyatt Roller Bearings also serve in 
other aircraft engines as well as in starters, super- 
chargers and propellers. 

HYATT BEARINGS DIVISION • GENERAL MOTORS CORPORATION 

Harrison, New Jersey . Chicago . Dotroit • Pittsburgh • Oakland, California 
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M AKING FULL USE of years of 
experience, advanced techniques 
and facilities, Pittsburgh Plate Glass Com- 
pany has maintained its leadership in the 
production of laminated safety glass. 


If you have any problem which con- 
cerns airplane glass or glazing, we invite 
you to write us for detailed information. 
Address Pittsburgh Plate Glass Company, 
2232-5 Grant Building, Pittsburgh, Pa. 


HU PITTSBURGH PLATE GLASS COMPANY 

Specialists in Airplane Glass 


MAKERS OF DUPLATE AND FLEXSEAL SAFETY GLASS AND OF MULTIPLATE BULLET-RESISTING GLASS 
236 AVIATION, Juno, 1945 










A Product of the Pressure Switch Division of 
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E lectrical 
Appliances 

15,000v. Power Control Tube 90 





In the old days barbers doubled 
as surgeons, and the striped barber pole 
represented the blood that flowed in 
their surgical calling. Today the barber 
and the surgeon each is a specialist. 
Each does his own job best. 

The same is true of fire extinguishers. No 
one extinguisher is right for every fire 
hazard. By manufacturing a complete 
line of extinguishers — includin g vaporiz- 
ing liquid, carbon dioxide, soda acid, 
pump, and foam types — General has 
earned the title of “Fire Protectioneers” 
to industry. 

DEPENDABLE 
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Aircraft Parts 
& Field Units 


Soli Stabiliser Machine 99 



J Place your order jor new Ellstrom 
Chromium Plated Gage Blocks NOW 
2 Send us your used Gage Blocks Jor 
a complete measurement check 


NOW IS THE TIME to place your order 
for new Ellstrom Chromium Plated Gage 
Blocks to speed the manufacture of your 
peace time products. START FRESH 
with the finest gage blocks that money 
can buy. They’re Chromium Plated on 


the gaging surfaces to insure much longer 
wearing accuracies and they're UNCON- 
DITIONALLY GUARANTEED. 
Offered individually or in complete sets 
in 3 classes. 

TAKE ADVANTAGE of Dearborn Gage 
Company’s inspection service for all 
makes of gage blocks. Send us your 

? iges for a complete measurement check. 

ou will receive a certificate of inspec- 
tion stating the specified size of each 
block measured and the actual measure- 
ment or variation from normal size. 
Write today for details. 


runways ami parking lots.— AVIATION, 
Juno, '45. 

Coble Connector Tool 100 


DEARBORN GAGE CO. ! 
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•••••* You break 
a bottle- 
neck— when you use 

CLARK tractors 
and fork trucks 

This is the modern way— cuts 
ground time, puts money- 
saving airline speed in 
place of costly, outmoded 


ClflRKTRUCTRflCTOR 

BATTLE CREEK, MICHIGAN, U.S.A. 


AVIATION, 





AIRCRAFT 
BATTERY DISCONNECT 
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SLIDE RULES 

A TRADITION OF SKILL 
AND PRECISION 



have 50 many K & E Slide Rules bee 
for such critically important work, 
lave had to*wait for the K & E Slide 
apologize. We’ve stepped up our 
remendously. But in the manufacturi 
an be a hazard. The engineer canno 
errors in his equipment. 


KEUFFEL & ESSER CO 

NEW YORK • HOBOKEN, N. J. 

CHICAGO . ST. LOUIS . DETROIT • SAN FRANCISCO 
LOS ANGELES . MONTREAL 
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stalled power plant weight, in its 
proper flight speed range; cycle effi- 
ciency, while not good, is fair, which 
means low fuel cost per thp. at very 
high speeds, and the engine’s diameter 
is sufficiently small to permit buried 
installations in the wings of any but 
the smallest planes. 

Apart from booster applications in 
aircraft that are underpowered with 
reciprocating engines, jet engines 
should not be installed in any but the 
cleanest of low drag planes. Most 
suitable applications for jet propulsion 
appear to lie in speed ranges where 
compressibility effects are the principal 
unknowns. Supersonic problems are 
fairly well known from ballistics, and 
low speed flight has been well explored, 
leaving a large blank for the natural 
flight speed range of the jet engine. 
And it is probable that jet propulsion 
will serve as the incentive and tool to 
fill this gap in our knowledge. 

To project our present designs some- 
what into the future and estimate pos- 
sible trends, Fig. 12 has been prepared. 
The solid curves represent power- 




required and power-available charac- 
teristics of an extremely fast high alti- 
tude single seater of current recipro- 
cating engine design ; the dotted curves 
are for a jet propelled plane of equal 
gross weight and wing area but in 
which it is assumed that the drag has 
been reduced by half through refine- 
ments made possible by use of the jet 
engine. 

The maximum speed at 20,000 ft. 
increases from 460 mph. for the con- 
ventional plane to approximately 600 
mph. for the jet fighter, assuming that 
compressibility effects are absent, but 
the speed increase does not bring with 
it a better cruising radius even when 
proper allowance is made for the larger 
fuel tanks that are permitted by the 
lighter weight jet engine. The lowest 
fuel rate in lb. per mi. at this altitude 



REX-FLEX ... is available in 5 wall formations, un- 
braided or braided. Sizes range from 5/16" to 6" I.D. 
(bid.). The C.M.H. line of stainless steel units also in- 
cludes REX-FLEX Inner Lined Exhaust Members and 


Flexible Metal Hose for Every Industrial Use 


_ _ i r\ 

CHICAGO ITIETAL HOSE Corporation 

I I I I I mnvutooD, Illinois 
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for the jet plane is almost double that 
of the conventional aircraft. 

By increasing the altitude of the 
very low drag jet plant of Fig. 12 to 
30,000 ft., the maximum speed may 
decrease slightly due to compressibility 
effects but the best cruising speed is 
increased by about SO mph. with a 
fuel consumption per mile about 40 per- 
cent greater than the conventional 
plane. The conventional craft with a 
high maximum speed is able to throttle 
back to a 270 mph. cruise for maxi- 
mum range. The jet plane will have 
to fly at over 500 mph. for maximum 
range; and high speed always means 


very large power expenditures — a point 
often overlooked by rocket and jet 
enthusiasts. However, this jet plane 
would fly the same course in half the 
time that the conventional craft would 
take, and could, therefore, afford a re- 
duction in range for interceptor service 
and related missions. 

These estimates are based on the 
rather optimistic assumption of a jet 
plane with only half the drag of the 
plane with conventional power plant 
installation. 

Fig. 13 is a bar chart comparing the 
relative merits of a jet fighter and con- 
ventional fighter with regard to takeoff 




run, rate of climb, and extreme range. 
The jet propelled craft is superior to 
the conventional power plant job in all 
particulars except takeoff, climb, and 
range. By using a jet engine of 50 to 
70 percent greater thrust than in this 
example, the takeoff run would be re- 
duced to about the same as the con- 
ventional fighter, the climb and ceiling 
would be greatly increased, and the 
cruising speed and maximum speed 
would be increased slightly, all at the 
expense of a heavier power plant and 
a further serious reduction in range. 

These comparisons are also true for 
large craft such as transports and 
bombers, though particularly in the 
case of the bomber it is even more diffi- 
cult to achieve really large reductions 
in drag because of the constant large 
increments of drag due to armament 
and avigational devices. Substantial 
reductions in drag can be effected, but 
not enough to result in jet versus 
piston engine fuel rates of the order 
indicated in Fig. 12. 

Turbine-Propeller Applications 

The gas turbine geared to a propeller 
(Fig. 7) with typical fuel consumption 
rates shown in Fig. 8 has the advan- 
tages of the jet engine with respect to 
drag reduction and ease of installation, 
yet retaining the high propulsive effi- 
ciency of the propeller at low speeds. 
The present limit of usefulness of the 
geared propeller turbine at high flight 
speeds is set by the characteristics of 
available propellers which lose out 
quite rapidly in efficiency above 500 

Research on propellers is necessary 
for several reasons, however, and pro- 
peller manufacturers are hopeful that 
the good efficiency range can be ex- 
tended to considerably higher speeds. 
Something must also be done to reduce 
the necessity for large' spinner diam- 
eters on present propellers to take full 
advantage of the small diameter gas 
turbine, and some weight reductions 
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rating i at 20.000 It. 


may be possible due to the absence of 
torsional vibration in the turbine pro- 
peller shaft. Estimates of possible 
propeller weight reductions vary from 
0 to 25 percent from present weights. 
There has been considerable specula- 
tion and calculation of the advantages 
and disadvantages of shrouded propel- 
lers; but at the speeds now contem- 
plated, the extra complication does not 
yet appear profitable. 

Principal and immediate advantage 
of the geared propeller gas turbine 
is a large reduction in airplane drag. 
Fig. 14 shows two large planes, one 
with conventional engines and the 
other as it would appear with turbines. 
Over-all power plant performance for 
the gas turbine with geared propeller 
is shown in Figs. 15 and 16, which 
should be contrasted with Figs. 10 and 
11 for the piston engine power plant. 

Note that the pure thrust power ob- 
tained from the turbine exhaust is large 
enough to approximately offset engine 
nacelle drag and ordinary propeller 
losses under normal flight conditions. 
Therefore as an approximation, the 
shaft power output of a geared turbine 
of this type is roughly equivalent to 



Fig. IS. Typical Fight louts estimated lor 

Note that jet thrust almost offsets propeller 
and nacelle losses through large part of 



Their trouble-free performance, easy starting and economy have made 
Briggs 8£ Stratton engines leaders in the field — "preferred power” every- 
where. Only in Briggs & Stratton AIR-COOLED POWER can you get 
the superior performance made possible by the "know-how” gain- s 
ed through 25 years of continuous production, and consistent 
leadership in design, engineering, and precision manufacture. 

BRIGGS & STRATTON CORF, Milwaukee l, Wisconsin, u. s. / 
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To help keep huge bomber engi 
and free of dust and dirt, portable 
compressed air units are used — 
powered by these dependable 
air-cooled gasoline engines. One 
more vital war job for performance' 
proved Briggs 6 Stratton air- 
cooled gasoline engines. 
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Twelve tons and more of fighting might, the Northrbp 
Black Widow P-61 night fighter can take off steeply 
and swiftly — and can land at amazingly low speeds — 
on small airports in complete darkness. 

All-iinportant during such take-offs and landings is 
the shimmy-free operation of the nose- wheel. It is 
controlled by the Houdaille* Hydraulic Shimmy 
Damper which absorbs shimmying forces, no matter 
how violent, on America’s' foremost fighters, bombers 
and cargo planes. 

Houdaille engineering experience goes back to avia- 
tion’s earliest years and is available for the industry’s 
plans for the future. 


HOUDE ENGINEERING DIVISION OF 

HOUDAILLE-HERSHEY CORPORATION 

MAKERS OF HYDRAULIC CONTROLS 
BUFFALO 11, NEW YORK 
* Pronounced— Ho<wlv 
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Fig. 16. Typical flight losses of the geared 


its net thp. as a complete power plant 
under flight conditions. Fig. 16 should 
be compared with Fig. 11 (or a direct 
comparison of total power plant losses 
of conventional engine power plants 
;ind geared turbines with propellers. 

It is possible to make a choice of the 
division of power outputs of a turbine- 
propeller unit between jet exhaust 
thrust and the propeller shaft. For ex- 
ample, for a very high speed plane that 
must still have a good takeoff charac- 
teristic, SO percent of the power might 
be used in jet thrust and the remainder 
in the propeller. For ordinary applica- 
tions, however, between 20 and 25 per- 
cent of the available energy should re- 
main in the exhaust jet, the turbine 
shaft recovering the remainder. Thus, 
for the example chosen here, most of 
the energy is absorbed by the propeller 
with excellent over-all power plant per- 
formance at low flight speeds, and with 
fuel economy at high power levels that 
is quite superior to the conventional 
power plant. 

This type of power plant is equally 
adaptable to fighters or large planes. 
The improvement in fuel efficiency 
with increasing airspeed and power 
results in somewhat higher cruising 
speeds than for craft with reciprocating 
engines. The decrease in available 
power at higher altitudes makes it nec- 
essary to install gas turbine power 
plants that may have considerably more 
power at sea level and for low altitude 
climb than is now considered normal 
in airplane design. However, this is 
an advantage rather than a disadvan- 
tage; a propeller able to absorb the 
turbine’s shaft output at 20,000 or 30,- 
000 ft. can efficiently handle the greatly 
increased output of the same turbine 
at sea level, due to the presence of 
denser air at low altitudes. Thus, a 
turbine power plant with a rating equal 
to that of a supercharged conventional 
engine at 20,000 ft. might have a take- 
off thrust at sea level 60 percent in 
excess of the thrust of the conventional 
engine. A much shorter takeoff run 


Darnell Dependa- 
bility assures sav- 
ings, service, safety, 
speed. A caster or 
wheel for every use. 

You are sure to find 
the exact caster or 
wheel for your indi- 
vidual requirements 
in the Darnell line. 




FREE 

Manual 

FOR THE 
Asking 


DARNELL CORP. LTD 

LONG BEACH 4. CALIFORNIA 
60 WALKER ST.. NEW YORK 13. N Y 
36 N. CLINTON CHICAGO 6. ILL 
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A LOWER COST of MANUFACTURING 

is one of many advantages Whitaker offers you 
on Cables, Wiring Harnesses and Assemblies 


You can save time, grief and money by 
utilizing our specialized facilities for pro- 
ducing wiring assemblies, flexible leads, 
and other cable products . . . Furthermore, 
the economies gained will be big factors 
in enabling you to lower your cost of manu- 
facturing... No job is too complicated 
for us. Our experience is broad, and 
our production facilities are adequate 
. . . During the past 25 years we have 
supplied cables to manufacturers of 


a widely diversified list of products, and 
our present-day facilities should be of 
great value to makers of trucks, tractors, 
trailers, tanks, radios, electric ranges, hot 
water heaters, airplanes, ships, electric ap- 
pliances, battery chargers, scientific equip- 
ment, and many other items ... In 
addition to an engineered wiring 
service, Whitaker also offers a qual- 
ity line of standard cable products . . . 
We cordially invite you to write to us. 



WHITAKER CABLE CORPORATION 

General Offices: 1301 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. • St. Joseph, Mo. • Philadelphia • Oakland 
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than normal is therefore possible, and 
rate of climb is greatly superior to the 
conventional craft. 

The field of usefulness of the gas 
turbine with propeller then extends to 
all craft requiring engines of greater 
than perhaps 1,000-2,000 hp. and de- 
signed for speeds up to and in excess 
of 500 mph. 

The total thp. requirements of a 
typical large (4-engine) airplane at 
20,000 ft. are shown in Fig. 17. Curve 




AND IN /^MINUTES 

this DUGAS EXTINGUISHER will 


be ready for the NEXT FIRE! 



A is for the plane with reciprocating 
engines and includes all power plant 
drag losses but does not include pro- 
peller efficiency. Curve B is for the 
same plane but with gas turbine en- 
gines geared to propellers. Curve C 
is for a jet propelled craft similar in 
appearance to the turbine-propeller 
plane but without propellers. Gross 
weight in each instance is assumed to 
be 120,000 lb. and power plant plus 
fuel weights are held constant. 

The conventional engine installation 
is four engines supercharged to 2,000 
hp. each at 20,000 ft. In the jet pro- 
pelled version, four 6,000 lb. static 
thrust engines are used. This will give 

24.000 lb. takeoff thrust — approxi- 
mately equal to that of the plane with 
reciprocating engines. Once in flight, 
two of the jet engines will be shut off 
for cruising under 25,000 ft. and the 
others will be used for propulsion. In 
the gas turbine-propeller version, four 
engines are used capable of delivering 

2.000 shaft hp. each at 20,000 ft. At 
takeoff, these engines will deliver 3,200 
hp. each. A propeller designed to ab- 
sorb 2,000 hp. in the low density air 
of 20,000 ft. can handle 3,800 hp. at sea 
level with the same level of propulsive 
efficiency. Power availability curves 
for these power plants are also given in 
Fig. 17 (shown for flight with either 
two or four jet engines in use). Thus, 
at takeoff, the three versions appear as 
in the following table: 


• You need never be unprepared for a second fire when DUGAS 
Fire Extinguishers are used . . . because you can EASILY, 
QUICKLY recharge them, on the spot. 

As soon as one fire is killed, you have only to refill the chamber 
with PLUS-FIFTY DUGAS Dry Chemical, slip in a fresh car- 
tridge, and IMMEDIATELY you’re ready for the next, which 
might occur ANYTIME. 

DUGAS Extinguishers require minimum maintenance, because 
they need no periodic recharge. In arctic cold or tropic heat, 
they retain their fire fighting effectiveness. 



Easy to handle and operate . . . these portable DUGAS Ex- 
tinguishers give the fire fighter maximum protection, because 
the dry chemical rolls up a heat-shielding screen in front of him 


Constant fire protection like this can be 
yours. Write today for further information. 


ANSUL CHEMICAL COMPANY, MARINETTE, WISCONSIN 

DUGAS DIVISION 
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MURDOCK 

RADIOPHONES 


All 3 M's are here . . . Men, Methods, and Material . . . 
teamed together to produce MURDOCK Radio Phones— the keen- 
est ears in radio reception. 

To do one thing and do it supremely well is the job of every 
MURDOCK craftsman. It's that extra-care and attention in manu- 
facture, assembly and inspection that results in a war-tested 
Radio Phone of unequalled Dependability. 

But back of the men and materials is the engineering "know 
how" of over 40 years' experience in serving peace-time and war- 
time America. War-sharpened techniques and exacting methods 
will continue to make MURDOCK Radio Phones the No. 1 listen- 
ing favorite when Victory is won. 

Find out today how MURDOCK "War-Tested" Radio Phones 


Attention 

Sub-Contractors 


Write ior Catalog 

Ut MURDOCK ingenuity and e 


WM. I. MURDOCK CO. 

161 Carter St., Chelsea 50, Mass. 





Cruising conditions are shown below 
in Table II : and as mentioned before, 
jet cruising is on four engines at 35,0011 
ft. and on two engines only at 20,000 
ft. Fuel consumption with four jet 
engines operating is prohibitive for 





operations other than at takeoff or very 
high altitudes. Cruising with four gas 
turbine-propellers in use is tabulated, 
and also with two turbine propellers in 
use and two feathered. Suitable drag 
allowance has been made for the 
feathered propellers. 

Sensitivity of the gas turbine-pro- 
peller to partial load operation is seen 
in Table II, an IS percent increase in 
range being obtained by operating two 
engines close to full load and maximum 
efficiency rather than operating four 
engines at less than half load. This is 
a fundamental difference that exists 
between turbines and reciprocating en- 
gines, and it makes necessary a careful 
selection of turbine ratings for any 
given application if maximum fuel 
economy is to be gained. 

The same conditions are true of jet 
propulsion engines, and it is profitable 
to operate close to 80 percent of full 
rating of the turbines either by shut- 
ting down excess power units or going 
to a sufficiently high altitude to de- 
crease the maximum rated output to 
a value near the required flight power. 
In the case of jet propulsion, since high 
speed and high propulsive efficiency 
go together, very high altitude opera- 
tion is essential to maximum flight 
economy. 

The general characteristics of the 
three planes described in the tables are 
compared by the bar charts of Fig. 18. 
Note that the gas turbine-propeller 
plane is superior to the conventional 
aircraft on every count except for alti- 
tude ceiling, where they are about 
equal if the reciprocating engines are 
turbosupercharged. Since turbine-pro- 
peller fuel economy and installed power 
plant weights are both superior to 
those of the conventional engine, the 
long and short range load-carrying 
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the 

■ drive in the Pacific, due to operation in rapidly growing numbers of our 
Thunderbolt... the P-47 "N”, it seems uniquely fitting that we pay tribute 
that stout-hearted group who have kept the flag at the masthead. 

From the moment of that sneak punch at Pearl Harbor... through the suicide 
raid of doomed Torpedo "8” which turned the tide at Midway... 
in an ascending scale of brilliant victories... the Marshalls and Gilberts... Palau... 
the famous "Marianas Turkey Shoot”. ..Rabaul... Truk. ..and on to 
the unbelievable attacks by carrier based planes on the home islands of Japan, 
again and again, through the darkest hours, naval air has kept spotless those 
glorious traditions born in the days of iron men and wooden ships. 

At this moment, when the newest of our. time-tested fighters joins wing to wing 
and mission for mission with this indomitable crew, we take 
the proud privilege of saying,"Well done, Navy... Well done!’’ 


REPUBLIC ^ AVIATION 

CORPORATION 

"Jttei&enA t£e WtopAty *76*tKeten6olt Evansv 


Farmingdale, LI, NY 


irille, lad. 
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Vtrength of steel may be increased 
by additions of Nickel... without 
sacrificing ductility . . . but that’s 
not the whole story. 

Nickel additions improve tough- 
ness and promote depth harden- 
ing in heavy sections. In addition. 
Nickel intensifies the effect of 
other alloy elements. 

Alloy steels fortified by Nickel 
have proved reliable for automo- 


tive components. Yale & Towne 
Manufacturing Company of Phil- 
adelphia, for example, utilize 
Nickel alloy steels for major com- 
ponents, such as pinions, gears, 
axles and drive shafts, in their 
compact modern industrial trucks. 

We invite consultation on the 
use of Nickel and its alloys. Send 
us details of your problem for our 
recommendations. 


This modern high-lift Yale truck can deft- 
ly pick up and transport 10,000 lb. skid- 
loads . . . and raise the full 5 tons through 
a standard range of 60 inches. 

Edison Nickel-iron alkaline storage bat- 
teries provide a rugged, light-weight power 
source in many of these trucks. Nickel in 
the positive elements and Nickel plated 
steel parts throughout the battery contrib- 
ute to its long dependable service. 


THE INTERNATIONAL NICKEL COMPANY, INC. i^i.^ 


abilities of the turbine-propeller craft 
are superior to the conventional. 

On the other hand, the jet propelled 
craft has a very light power plant in- 
stallation and can get off the ground 
for very short flights with about five 
tons more payload than the conven- 
tional craft, and with about three tons 
more than the turbine-propeller ver- 
sion. However, jet propulsion requires 
so much more fuel than other types of 




power plant, that at about 2,000 mi. 
extreme range, the jet plane loses out 
to the reciprocating engine and is far 
behind the geared turbine in payload- 
carrying ability. 

As found in the case of the jet pro- 
pelled fighter, the jet bomber or cargo 
plane must be limited to relatively 
short range, very high speed, and high 
altitude operations which can stand 
the expense of high fuel costs, until 
we have learned more about the aero- 
dynamics of flight at speeds over 500 
mph. The gas turbine with geared 
propeller, however, has immediate ap- 
plications in all classes of service 
where requirements are much above 
1,000 hp. at usual flight altitudes, and 
it should be ready for use when aircraft 
designs require 10,000 or more hp. in 
a single power plant unit. 


Australian Aviation 

(Continued from page 109) 
ers are opposing the move, contending 
that the price is too low in view of the 
remarkable record of the company in 
dividends — up to 40 percent a year was 
paid in the peak days of the gold trade 
before the war. If the merger is com- 
pleted, Australian National would be 
the largest organization in the South 



Sharp, minute particles of dust, grit and pipe 
scale, as well as corrosive elements of oil emulsion and moisture 
are eliminated from the air stream when a Norgren Filter is 
connected in the air line. 

This Norgren unit is readily installed right in 
the air line. Easy to clean: solution and impurities fall to the 
bottom of the bowl— open the pet cock and blow them out. 
Double thickness Monel Screen may be cleaned by removing 
the plug on top of the fitting and lifting the screen out. 

Cut air tool maintenance costs by eliminating 
destructive impurities this 'simple way. Install a Norgren Filter. 

They Are INDISPENSABLE to ALL Pneumatic Installations! 

WRITE TO DAY FOR CATALOG 4 
C. A. NORGREN CO., 220 SANTA 
DRIVE . . . DENVER ». COLORADO 
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GIVE LONG RANGE PROTECTION IN AMERICAN EXPORT’S 


FLYING ACES 



Transatlantic non-stop -flights in excess of 3,000 miles 
. . . that's a regular chore of American Export Airlines’ 
"Flying Aces" 

To guard the miles of electrical circuits in these huge 
flying ships, Klixon Aircraft Circuit Breakers are used. 
These light-weight, compact Klixon Breakers stand 
ready to trip-out the circuit should overloads or shorts 
jeopardize the electrical system. As soon as the trouble 


is remedied, the pilot or engineer re-establishes the 
circuit by pushing a button on the instrument panel. 

Klixon Breakers are unaffected by shock, vibration, 
altitude, motion, regardless of the mounting position. 
Harmless transient shorts dp not cause nuisance breaks. 

Bulletins giving dimensions, ratings and performance 
characteristics give the complete story. Write for copies. 

SPENCER THERMOSTAT CO., ATTLEBORO, MASS. 
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Pacific area. It is owned by British 
and Australian shipping interests, and 
none of the stock is held publicly. 

A new company, as yet unnamed and 
about which no details have been given, 
is investigating the possibilities of in- 
augurating a lighter-than-air service 
between Australia and America. 

Recent reports indicate that the 
Chinese government intends to estab- 
lish service to Australia via the Dutch 
East Indies. Although no official 
intimation has been given, it is thought 
in semi-official Australian circles that 
the Australian government will sponsor 
a similar service, in view of the large 
trade anticipated between the two 

In addition to the air transportation 
plans, the government has stipulated 
its intention of continuing the aircraft 
manufacturing industry which has been 
established during the war. It is plan- 
ned to swing this organization to civil 
aviation needs when war production 

Present plans include manufacture 
of Rolls-Royce engines to be fitted for 
transport craft based on the Lancaster 
designs. The Commonwealth Aircraft 
Corp., in which the government has a 
very substantial shareholding, will be 
the instrument for implementation of 
this scheme. It is also proposed to 
produce a small cabin craft suitable 
for the private owner or taxi operator, 
but no information is available on the 
design or expected performance. 

DeHavilland has not yet made any 
official announcement of its postwar 
plans, but the company has a very ac- 
tive branch in Australia, now produc- 
ing Mosquito bombers, and this organ- 
ization is almost certain to play a lead- 
ing part in aircraft production when 
the time comes. 

Opinion is unanimous that com- 
mercial aviation has a very bright fu- 
ture in Australia, but it is feared that 
nationalization would, to a large ex- 
tent, stultify the expansion plans re- 
ported here. Few people interested in 
the transport and manufacturing 
phases of the industry can visualize a 
government monopoly making progress 
equal to that which private airline 
operators have already indicated they 
are capable of achieving. 


Traffic Estimates 

( Continued from page 175) 
of hours for each type of transporta- 
tion is increased by 5 percent— the gen- 
erally accepted estimate for population 
increase over this period. The number 
of annual travel hours per person is 
thus unchanged. The hours must then 
be redistributed to show the shift 
towards air travel. 



with 


ACME ALUMINUM CASTINGS! 

76% of the plants answering a recent materials survey said 
they use aluminum in some form in their normal products — 
and a large percentage of them indicated they expect to in- 
crease their use of this light weight, corrosion resistant metal. 

Since Acme was founded over a quarter of a century ago, 
it has steadily expanded its service to meet the advancing' 
needs of the metal-working industry. 

Today Acme facilities for the production of aluminum cast- 
ings by the permanent mold process represent the very latest 
developments in technique and equipment. Acme assumes the 
responsibility for all steps in production. Acme makes the 
pattern; Acme makes the mold; Acme pours the metal. You 
can rely upon Acme Permanent Mold Castings for accuracy, 
for uniformity, for outstanding quality. 

The advantages offered by Acme Permanent Mold Alumi- 
num Castings may help you to lower costs; to improve produc- 
tion. Our engineers will be glad to submit recommendations. 


} Send for 44-page, fully illustrated book, 
showing how Acme is organized and equipped 
to supply your castings needs and to render 
complete service to the metal-working industry 


PATTERNS • TOOLS 


ALUMINUM CASTINGS • ENGINEERING 
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the low-cost way to handle aircraft 

No matter how large or small the job, how long or 9 S A F E LY 

short the haul— USAC Trailer Service assures you 

safe, efficient aircraft hauling ... at less cost to you. £ QUICKLY 

At the start of each job, trained engineers— expert at 



U. S. Aeroplane Carriers, Inc. 

"First in Aeroplane Carrier Service " 

Keith Bldg. Dover, Delawa re 
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"we cot 'em" 

“We came at them out of the sun — peeled ott, gave them the works 
and were upstairs again in a jiffy. Boy, that Allison's an engine!” 

* Praise like that comes from deep down in a 
pilot’s heart! Dependability like that supports 
his confidence, his daring and his ability 
to win battles. It’s another reason 
more than 65,000 Allison 
engines have been supplied 
to our fighter pilots on 
all fronts. ★ And when 
comes, Allison’s 
dependability will c 
to the fine flying q 


DIVISION OF 


already taken over 20 percent of pas- 
senger traffic. 

The effect on other types of trans- 
portation will be negligible. The inter- 
city bus holds most of its business be- 
cause of the extremely low rates with 
which the airlines probably will be 
unable to compete, at least for some 
time to come. Commutation, electric 
railways, and intracity buses involve 
distances that are too small for profit- 
able air service. 

This redistribution of hours, as 
shown in Table III, results in figures 
of 226 and 201 million passenger hours, 
respectively, for airline and personal 
plane operations. Again using the esti- 
mated average velocities, the distance 
figures come to 31.6 billion passenger 
miles for commercial airlines and 21.1 
for private planes. 

The general trend in travel, as shown 
in Table II, indicates that the hours 
spent annually by the average person 
remain constant, but the speed and 
mileage will more than double during 
the 25-yr. period from 1925 to 1950. 

The problem now comes to its final 
stage — determination of the number of 
planes necessary to handle the pre- 
dicted traffic. This calls for dividing 
the total number of passenger hours 
that will be traveled by the number that 
the average plane will account for. 

We hear more and more of the giant 
airliners of the future, and orders have 
already been placed for many in the 
50-60 passenger classification. But 
this isn’t the whole story. There will 
be far more smaller planes used on 
short runs and for feederlines. When 
we consider this, and the fact that most 
planes rarely operate at capacity loads 
(except under wartime conditions), 
30 passengers per plane is probably a 
fairly high average. Since the more 
passengers the plane carries, the fewer 
planes are needed, this high average 

answer. 

The number of hours flown annually 
per plane is assumed to be 3,500. This 
is 40 percent of the total number of 
hours in a year and just a bit higher 
than the prewar airline figure. The 
average plane’s annual capacity is then 
put at 105,000 passenger hours, as 
shown in Table IV, and since 226 
million passenger hours are to be han- 
dled, about 2,150 planes would be 
required. 

The number of personal planes 
needed can be calculated similarly, but 
in this case the average number of 
people per plane is assumed to be 2 
(the average for automobiles is onl) 
about 2%), and the number of hoirs 
flown is gaged at 300 per year. Kach 
plane then would handle 600 passenger 
hours, and 335,000 planes would be 
required. 




WELDON 

METERING and MIXING 
PUMPS 

Wfcldon Pumps offer a solution to the 
problems of simultaneously mixing and accurately 
metering volumes of two or more liquids or gases. 




TOPS FOR SAFETY 

a Gold JMSeflal e 


"WHEELBARROW" WORK STANDS 



THE PATENT SCAFFOLDING CO., INC. 


Gold Medal "Wheelbarrow” Work Stands are a profitable investment in the 
safety of your workers. Easily moved by one man, they are strong, made of 
sturdy light-weight tubular steel, and come in several heights. They put 
workers up to correct working levels in complete safety ... an important 
reason why Gold Medal "Wheelbarrow" Work Stands are vital to working 
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These figures are based oil passen- 
gers only. If cargo is also considered, 
the number of airline planes would be 
increased considerably. 

The final estimates may seem ex- 
tremely high; yet when they are com- 
pared with other predictions, it will 
be found not only that they aren’t 
fantastic but that, on the contrary, they 
are based on more conservative as- 
sumptions than those often used. They 
differ only in that here an attempt has 
been made to accurately estimate the 
over-all increase in travel mileage. 
Results show that this is a very im- 
portant factor and one which would 
very probably have been underesti- 
mated if its solution had been attempted 
by anv more arbitrary method. 

UAL Pres. W. A. Patterson as- 
sumed, in Feb. 1943, that the airlines 
would get the following postwar busi- 

y of Pullman business 
i of rail coach business 
i of interstate bus business 
i of railway express business 
J of parcel post business 
dr of LCL railroad freight business 
This was to be handled by — 

3.000 20-passenger planes 
1,500 50-passenger planes 
750 100-passenger planes 
That gives a total of 5,250 planes 
averaging 40 passengers each. This 
high value, however, is partly due to 
Mr. Patterson's inclusion of mail, ex- 
press, and some freight, in addition to 
passengers. It also appears that by 
"postwar" he means not 1948 or 1950 
but some time beyond that, since it will 
be several years before the airlines can 
get 75- or 100-passenger planes. 

Pres. Croil Hunter, of Northwest 
Airlines, has predicted a need for 25,- 
000 to 30,000 cargo planes. 

It is interesting to note that these 
increases are not based on any increase 
in total travel mileage but only on di- 
version of business from other means 
of transportation. They assume rates 
of approximately 10c. per ton-mile of 
cargo and 3c. per mile for passengers 
(the 1943 rates averaged 58 and 5.53c), 
and also take into account the saving 
of almost 20 percent in mileage that 
the airline route usually shows over the 

The estimate of 335,000 private 
planes is slightly higher than a CAA 
measure of 300,000. 

The estimated 335,000 personal 
planes is the potential number for 1950. 
It might be cut down a little by limita- 
tions in production capacity, but not 
too much. It wasn't long ago that pre- 
dictions of 50,000 planes a year were 
laughed at. That figure has nearly 
been doubled, and not with simple, easy 
to build, personal planes. Included in 
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Our Post - Wa r 
Policy in one word* 


"AVIATION!” 


The Doak organization was born in aviation 
of aviation long before Pearl Harbor. All of 
our key personnel have at least 15 years exper- 
ience in aircraft production. We believe in 
aviation. It is the most dynamic force in trans- 
portation today. 

We, therefore, are not thinking or planning 
in the usual conversion or "reconversion" 
terms. We believe that the industry is going 
to need more than airframe manufacturers in 
the competitive era; that it will need men with 
specialized skills and specialized machinery. 



The Doak plant is a self-contained metal work- 
ing factory, with complete processing depart- 
ments. We entirely manufacture in our own 
plant complete parts and assemblies which 
now fly on all fighting fronts with our airmen. 


T. 


i 


E. R. DOAK, Presidcm 


*WE D.0 N_OJ INTEND TO MANUFACTURE REFRIGERATORS, VACUUM 
CLEANERS, ROWBOATS, CAN -OPENERS OR EGG BEATERS. 
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ONLY 85 MINUTES AWAY 


Delco-Remy 
Aircraft Electrical Equipment 


The sales maps of tomorrow already are being redrawn. Man given 
wings is not fettered by obstacles on the earth’s surface, and sales 
outlets once contacted occasionally are now only 85 minutes away 
by fast plane. Global salesmanship will open new markets for new 
products. <1 Delco-Remy aircraft electrical equipment will be ready 
to carry out its assignment on these planes of the future . . . depend- 
ably and adequately. Together with other Delco-Remy precision 
parts and aircraft products, it is serving today on great numbers 
of bombers, transports and pursuit planes. *1 Delco-Remy 's broad 
background of experience in the design and manufacture of depend- 
able electrical equipment will serve well in the postwar advance of 
new sales frontiers. 

DELCO-REMY 

DIVISION, GENERAL MOTORS CORPORATION 
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this production performance were thou- 
sands of the most complex fighters and 
bombers ever conceived. 

It is becoming increasingly evident 
that, in the postwar period, aircraft 
will still be a large and influential in- 
dustry'. For the nation’s economic 
prosperity as well as its military secur- 
ity it is necessary that the industry be 
organized soundly and efficiently. This 
means that airlines, aircraft manufac- 
turers, airport designers, and airport 
operators must immediately look to 
the future and start planning accord- 
ingly. The dynamic nature of aviation 
development makes it important that 
the planning be flexible and expand- 
able. 

However, certain estimates of activ- 

flexible" plan, and it is felt that the 
method discussed here will help in 
estimating, .somewhat more rationally, 
the levels of such future operations. 
This type of careful planning will aid 
in preventing, on the one hand, failure 
to develop the full potentialities of avia- 
tion and, on the other hand, overexpan- 
sion with its accompanying insolvency 
and chaos. 


Blackburn Airliner 

( Continued from f>agc 164) 
figures are based on daytime seating 
arrangements. For a 4,375 mi. range, 
72 passengers, with sleeper accommo- 
dations, and 2,980 lb. of freight could 
be carried, or with daytime seating, 85 
passengers and 3,450 lb. of freight. 

Since operations would be planned 
at a 15,000-ft. altitude, all crew, pas- 
senger, and freight space would be 
pressurized, with atmospheric condi- 
tions equal to those at 8,000 ft. To per- 
mit this, the craft’s hull is designed 
with an approximately circular cross 
section extending the entire length, and 
the planing section would be built onto 
this form. 

The pressurized section extends 
from the bow to aft of the galley, which 
is at the rear of the passenger or 
freight compartments. The space be- 
tween the upper fuselage and planing 
bottom would be divided into water 
tight compartments which could main- 
tain the airplane’s flotation even with 
two adjacent compartments flooded. 

Construction would be all metal, 
mostly aluminum alloy for frame and 
skin covering, and steel for highly 
stressed parts. The tail calls for con- 
siderable dihedral in order to increase 
clearance from the water during take- 
offs. Wing floats could either be fixed 
or retractable. Thermal de-icing 
would be used for propellers and lead- 
ing edges of wings and tail. The entire 
fuel supply would be carried in the 
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WELDED ALLOY TUBING FOR HIGH 
TEMPERATURE CORROSIVE 
APPLICATION 



nnealing Tubes 20 feet long and 20 inches in diameter. H 
■oven by test to have a life thirty times greater than ordir 
eel pipe. Made to your specifications. 

The Pressed Steel Company manufactures: 
Carburizing and Annealing Boxes, Thermocouple 
Protection Tubes, Seamless Steel Cylinder Caps, 
Seamless Steel Neck Rings, Welded Alloy Tubing 
for High Temperature and Corrosive Applica- 
tion, Radient Tubes, Inner Covers and Base 
Sheaths for Steel Mills. 


IpRESSED 1)TEEL COMPAN 

WILKES-BARRE, PENNSYLVANIA 
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proposed flying boat’s cantilever wings. 

Type of engines or horsepower is 
not given, but it appears from the 
photographs and three-view drawings 
that a combination turbine-propeller 
arrangement is being considered. The 
propellers would be of the six-blade 
contra-rotating type. 



•j'»yW> lire baaed on passenger wt. of ISO-lb. 


Overhaul Business 

( Continued from page 159) 
should provide the shop superintendent 
with information he can use quickly 
without being an economic analyst. 

Costs of this useful nature sometimes 
show up startling facts. One particular 
job may be carrying the rest of the 
shop, or the shop may actually be los- 
ing money and drawing from the sales 
division. The latter case, of course, 
would reflect some badly jumbled ac- 
counting in the front office. 

Direct labor and material should be 
considered in relation to other shop 
costs before any final price is set on a 
job. Direct-labor plus direct-material 
are added to a pro-rated share of fac- 
tory expense to give the so-called 
prime cost. Further additions are gen- 
eral-expense, selling-expense, and 
profit ; the sum of all should be the cost 
to the customer. 


Connection Techniques 

( Continued from page 137) 
adopted zinc plated aluminum Hylugs 
as standard. 

Cold Flow Studied 

As previously mentioned, aluminum 
may continue to flow under constantly 
applied pressure unless that pressure is 
exerted over a sufficiently large area 
to carry the load. In electrical con- 
nections, this is known as “relaxation”. 
As the metal in the connection relaxes, 
the contact pressure decreases, and 
consequently the electrical resistance 
of the connection increases. 



on ‘Tteca cars, Tfeto models 


In prewar days, millions of automobiles were equipped with 
Harris compressed rubber shackles and bearings* as original 
equipment. Millions of these automobiles, still in active ser- 
vice, have the same Harris rubber shackles and bearings and 
will always have them because their span of life is longer 
than that of the car. 

Today, the U. S. armed forces are using mobile units equipped 
with Harris compressed rubber shackles and bearings. 
Tomorrow's new cars and new models will also have Harris 
rubber shackles and bearings, because they never require 
lubrication, are low in cost, easy to install, quieter, catch and 
absorb jolts, jars, and vibrations, and prolong life of the car. 
Automobile manufacturers are blueprinting designs for post- 
war production which will include Harris compressed rubber 
bearings for the oscillating joints of spring shackles, radius 
rods, shock absorber links, suspension arms. etc. 

Manufacturers in other fields are also equipping their products 
with Harris compressed rubber bearings, vibration eliminators 
such as Torflex Bearings. Duflex instrument mounts, engine 
mounts and Torflex Couplings. 

Vibration is death to any and all types of machinery, Harris 
engineers can correct and eliminate most of that vibration, 
thereby prolonging the life of machinery and improving the 
performance of it regardless of shape, size or type. 


Millions More to come 
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Striking in a diagonal buffing line was made easier and in less 
time by using the correct type of “SCOTCH” Masking Tape. 
It was one of many places where this timesaver proved its 
handiness and value. Here’s a feature about “SCOTCH” 
Masking Tape — give a workman a roll and he’ll turn up with a 
dozen timesaving operations for you. 

There are many constructions of “SCOTCH” Masking Tape. 
They vary in weight of backing, type of backing, type of adhe- 
sive and all are versatile in their use. Having the correct type 
to meet your requirements is important. 

As the originator and the largest manufacturer of unified 
pressure sensitive tapes we have the know-how and unmatched 
experience to recommend the correct type “SCOTCH” Masking 
Tape to use for the greatest economy of operation. 

Feel free to ask for a tape engineer to help you in making 
the correct choice. 


To determine the effect of cold flow 
on aluminum connections, tests were 
performed over a period of six months. 
Two identical jumper assemblies, as 
shown in Fig. 6, were prepared using 
No. 2/0 aluminum aircraft cable, one 
being loaded with 100-lb. At regular 
intervals throughout the test period, 
measurements of resistance between 
points (A) and (B) were taken, ten- 
sion on the loaded jumper being re- 

Fig. 7 shows how electrical resistance 
changed with passage of time. 

Note that both loaded and unloaded 
samples exhibited a slight increase in 
resistance for a period of about three 
months, the loaded sample showing a 
slightly greater increase. However, 
after this period the curves for both 
samples are practically parallel, and 
other than minor variations show little 
change. Thus it can be seen that, cold 
flow of the connection, with or without 

i. riorating effect. 

Only the most difficult problems con- 
cerning connections of aluminum air- 
craft cable have been discussed here, 
for it has been found that when these 
problems are solved, minor perform- 
ance difficulties arc automatically over- 

Summarizing, the following precau- 
tions should be observed to obtain good 
electrical connections with aluminum 
aircraft cable : 

(1) Skin cable end carefully, to 
avoid nicking of strands. Aluminum 
strands are very easily damaged and 
much more care must be used when 
skinning than is required with copper 
cable. 

(2) Do not splay or misshape 

stantially in its original shape. 

(3) Do not remove zinc-petrolatum 
compound from connector barrel. 

(4) Insert bared cable end into con- 
nector barrel. Hold inspection hole 
in back end of barrel closed (with 
finger) to force zinc-petrolatum com- 
pound between cable strands. 

(5) Indent connector onto cable 
end, making certain that correct dies 
for use with aluminum cable are used. 


Review of Patents 

( Continued from page 202) 



272 


AVIATION, June, 1945 



AVIATION, June, 1945 


273 








In tune with America's gianl industrial program, 
Olofsson Tool and Die Company “Strikes Up the 
Band" as manufacturers of precision dies, tools, 
gages and special machinery for all production re- 
quirements. Shown in the inset, at upper right, is 
illustrated a progressive pierce, form and blanking 
diedesigned and built by ourhighly skilled craftsmen. 




■£ 44 ) ?*- 



Accept this 

Ttetui 

De Luxe Bound 
Book 


The amazing story of places and 
people in the world of today 


United Nations, as well as pencil studies of 
natives of the Philippines, Bali, India, 
Holland, Burma, the Solomons and China. 

A section of the book contains a reprint 
of "We Were There,” a modern odyssey 
of history-making adventures, in response 
to many requests for a second printing. 
Copies of the first edition were sent to 
every state in the Union, and to practi- 
cally every country in the world. 

"We Are There” has been prepared as 
a souvenir gift to our friends in the in- 
dustry. A copy of the De Luxe Edition, 
beautifully bound, will be sent free upon 
request. Just mail the coupon. 


“W E ARE THERE” takes you on a 
” stirring and kaleidoscopic journey 
to the countries that are the stage for the 
tremendous drama of our era. The reader 
visits Britain, France, Holland, Russia, 
the Balkans, South Africa, India, China, 
the Southwest Pacific and the Philippines, 
to meet world leaders, heroic peoples, and 
courageous "natives.” 

The book is profusely illustrated with 
original drawings and portraits by the 
author, Mr. T. II. Chamberlain, who has 
travelled extensively, both as an aviator 
and as a writer and artist. It contains por- 
traits of world leaders and generals of the 



"Wait 


fin yowi 
friee copy 


AMERICAN FLANGE & MANUFACTURING CO. INC. 

30 Rockefeller Plaza, New York 20, N. Y. 

Please send me, free of charge, a copy of the De Luxe Edition 
of “Wo Are There.” 

Name Position 

Firm 

Address 
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FOR LEADERSHIP IN PERSONAL PLANES 


JLhE FIRST STINSON PLANE BUILT, back in 1926, 
combined features new to the world of flying. Such 
innovations as enclosed cabin, wheel brakes, electric 
starter, and cabin heater made this 1926 Stinson a 
“standout.” 

And built into this first Stinson was an inherent 
stability that has been an outstanding characteristic of 
every Stinson plane built during our 19 years of leader- 
ship in private flying. 

Stinson has pioneered in the development of safety 
devices and safety design for personal planes. As a result, 
Stinson planes have an unequalled safety record in 
the air. 


SOME STINSON "FIRSTS" IN 19 YEARS 
OF BUILDING QUALITY PLANES 

FIRST to fly from Detroit to Tokyo. 

FIRST to fly from New York to Bermuda. 
FIRST to carry air mail in China. 

FIRST to carry government mail in Mexico 
and in the Philippines. 

FIRST to explore the Greenland route to 
Europe, the present-day route of the 
North Atlantic Air Ferry. 

FIRST to provide air-mail pickup service. 



Stinson Planes for War 

Wherever our men are fighting, on fronts around the 
globe, the Stinson Sentinel L-S, the “Flying Jeep,” 
is a familiar and welcome sight. 

These famous Stinson liaison planes serve as “air 
eyes” for the armed forces, as parachute supply planes 
on jungle commando missions, as flying ambulances, 
and on important and hazardous liaison duty — almost 
always in the thick of battle. 

Here at home, Stinson Voyagers have carried out 
65 per cent of the Civil Air Patrol’s operations. 

The Stinson Reliant AT19 is widely used by the 
British as a navigational trainer. And Stinson planes are 
used by almost every airline in the United States to 
train and check pilots. 
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The New Stinson Voyager 125 

Here’s the Stinson Voyager 125, the personal plane that 
we will be making as soon as war conditions permit. 

It is a plane that combines the safety and reliability of 
the prewar Stinson Voyager with the toughness and 
utility of the “Flying Jeep.” 

Powered by a 125-h.p. engine, the Voyager 125 
carries pilot and three passengers. It has a cruising range 
of 580 miles, a rate of climb of 670 feet per minute at sea 
level, and a service ceiling of 14,000 feet. 

The Voyager 125 has a maximum speed of 128 m.p.h. 
and cruises at 116 m.p.h. It takes off, with flaps down, 
after a run of 550 feet, lands with a roll of 280 feet. 


We invite inquiries about the new Stinson Voyagei 
125, and our plans for the production of personal planes. 

For full information and free, illustrated brochure, 
write to Private Sales Director, Stinson Division, Con- 
solidated Vultee Aircraft Corporation, Wayne, Mich. 


PARTS FOR STINSON PERSONAL PLANES 

Stinson service is available to help the thousands 
of Stinson owners to keep their planes in the air. 
We are now making a full line of parts. Order 
those you need through your local Stinson 
distributor or direct from the factory. 


Stinson 

The Aircraft Standard of the World 
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MASS PRECISION and AIRFOIL SECTIONS 



Exactly different 


Ever hear of a machine to make parts that are exactly different? 
That’s actually what Nichols did for a group of aircraft designers . . . 
they needed accurate metal models of wings, 36 inches long and 6 
inches wide, with an infinite variety of airfoil sections — and they 
needed them in a hurry for wind tunnel tests. 

Nichols made such a machine to turn out any desired wing section 
accurately and quickly — so quickly in fact that the engineers, with 
this new tool, made nine years’ progress in one! 

This is an example of Nichols’ understanding of precision production 
problems, of Nichols’ unlimited source of engineering methods. In 
short, a sample of Nichols Mass-Precision. A booklet showing some 
of the products made for other concerns will be sent on your request. 
W. H. NICHOLS & SONS, 48 WOERD AVENUE, \ 


Accurate" 





PRECISION ENGINEERING AND MANUFACTURING FACILITIES FOR MASS PRODUCTION 
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FAST AS 
A FIGHTER 


This transport gets EXTRA STAMINA from seamless tubing 



NATIONAL TUBE 
COMPANY 


Y OU’RE looking at America’s largest, fastest, most 
powerful cargo or transport plane. This giant new 

less than 9 hours, fly to Honolulu in 12. Powered by four 
2,200 horsepower engines, its cruising speed at 65% power 
is over 300 miles an hour. It can fly, climb and land on three 
or even two of its four engines. It can carry 64 passengers 
and a crew of six in a cabin that is pressurized for flight 
20,000 or more feet— “above the weather.” 

Like many other super ships of the world’s greatest air 
fleet, the Constellation has attained maximum strength and 
minimum weight through the extensive use of Seamless 
Steel Tubing. No other form of construction has a higher 
strength-weight ratio for engine mounts, landing gear, wing 
spars, longerons, fuselage struts, and tail assembly. 

All Shelby Seamless Tubes are made to exacting 
government specifications and are available in a 
complete range of sizes and shapes in the current 
range of alloys. 


UNITED STATES STEEL 






J flew Strutkers-Dimn 

"MEMORY” RELAY SERIES 

Simplified Interlock— Symmetrical Design 


Sturdily constructed to aviation 
specifications, and of immensely 
simplified design. Series 50XBX 
2-coil Relays are an important addition to the 
well-known line of Struthers-Dunn "Memory” 
types. A new style positive interlock between the 
two symmetrical operating elements represents 
latch-in relay construction in its simplest, most 
dependable form. This latch requires no ex- 
traneous parts other than integral extensions of 
the sturdy coil "armatures” themselves. It oper- 
ates positively from a momentary impulse and a 
minimum of power. Application of power to one 
coil latches the contacts into one position. 
Power then applied to the other coil throws 
the contacts into a latched-in second position. 


A third "unlatched” position, valuable for certain 
applications, can be obtained by energizing both 
coils simultaneously. 

The 50XBX design makes it easy to obtain 
make-before-break, or break-before-make con- 
tact combinations. Contacts do not interrupt the 
coil circuit until the "throw” is entirely com- 
pleted and contacts are locked in the new position. 

Struthers-Dunn Memory Relays of this general 
type are produced in ratings from 6 to 200 
amperes or more, and with practically any 
desired contact arrangement. Standard types pro- 
vide for two auxiliary contacts, one in each coil 
circuit. The use of auxiliary contacts makes it 
possible to obtain operation over an extremely 
wide range of voltages, a-c or d-c. 


STRUTHERS-DUNN, INC., 1321 Arch Street, Philadelphia 7, Pa. 



5,288 RELAY TYPES 


DISTRICT (NGINEERING OFFICES: ATLANTA . BALTIMORE . BOSTON . BUFFALO . CHICAGO • CINCINNATI . CltVaANO . DALLAS • DENVER . DETROIT - HARTFORD 
INDIANAPOUS • tOS ANGELES. MINNEAPOLIS • MONTREAL • NEW YORK • PITTSBURGH • ST.LOUIS • SAN FRANCISCO . SEATTLE . SYRACUSE • TORONTO • WASHINGTON 
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JACK, SENIOR, learned to fly in the last war. When this one 
came, he and 80,000 others like him joined to form the Civil 
Air Patrol. They pitched in and did a whale of a job ... at a 
time when there just wasn’t any one else to do what they did. 

A lot of them had learned to rely on their Lycoming Engines 
during the peacetime years and they learned again how right 
they were under the emergency-flying stress of tear. 

Fathers and Sons know it today. 


JACK, JUNIOR, is in the Air Corps now; 
He learned to rely on Lycoming, too . ; : 
and he learned it right in the plane he 
trained in! . . . Little Jackie, of course, 
was making airplane engine noises 
before he could talk! The phrase "you 
CAN RELY ON lycoming” is more than 
just words. It's a flying fact! You can go 
back many years to its start. You can 
look a long way ahead to its future. 


YOU CAN RELY ON LYCOMING! 




LYCOMING 

AIRCRAFT ENGINES . . . 55-300 H. P. 

Lycoming Division 
The Aviation Corporation 
Dept. D-9, Williamsport, Pa. 
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BALL BEHRIMGS 


SCHATZ Control Bearings are made from SAE 
52 100 high chrome alloy steel, — the best steel 
available for the purpose. 

Balls and races thoroughly hardened, — not 
only on the surface, but down to the center of 
each ball and race. 

Bores are ball reamed, — smooth, accurate, 
precise. 

Ball bearings provide safe, dependable control. 
But. be sure the steel used in the ball bearings 
you speedy, is equivalent in strength and hard- 
ness to the steel used in Schatz Aircraft Con- 
trol Bearings. 




The Schatz Manufacturing Company 


POUGHKEEPSIE, N. Y. 

Detroit: 2640 Book' Tower— 26 • Cleveland: 402 Swetland Building— 15 
Chicago: 902 S. Wabash Ave — 5 • Los Angeles: 5410 Wilshire Blvd.-36 
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A MODERN (jPl ane^B^tT 

MISSION OF MERCY 'CL°LTe 

Jo Safety F,. oln , 

Coast Guard. Rescue 


New Bell Helicopter Plays Major Role In Saving 
Lives of Ice Fishermen Marooned on Lake Erie 


' ■ -• 



Actual Photograph , Taken During Lake Eric Rescue, of the Part Played by the Bell Helicopter 


T HE unique qualities of the new Bell 
helicopter — its ability to do things 
impossible for any other type of aircraft 
— have already been dramatically demon- 
strated in two emergency mercy missions. 

Two fishermen marooned on a spring icc 
floe in Lake Erie were rescued by the ver- 
satile aircraft when all other means of reach- 
ing them had failed. Earlier, when Western 
New York was weather-locked by the worst 
winter in history, the Bell Helicopter car- 
ried a doctor to the aid of an injured pilot 
who had bailed out of his crippled plane 
and was snow-bound by drifts ten feet nigh. 

These two mercy missions demonstrate 
one of the helicopter’s special capacities. 
Because it can fly in practically any kind 
of weather — forwards — backwards — up — 
down — sideways... hover over a given spot 
or land on a small plot of ground, the heli- 
copter will also have many other peace-time 
applications and advantages over other 
forms of transportation. 

At first it may have such specialized uses 
as rescue work, cargo transport, forest fire 
patrol, ambulance service, crop dusting, 
pipe line patrol and other industrial and 
commercial applications where the most 
important thing about the helicopter will 
be its unusual utility. 

Right now, Bell Aircraft’s interest in the 
helicopter is primarily in its future develop- 
ment. The production of all our plants is 

still one hundred percent geared up to a 

victorious and early ending of the war — 
building fighter planes at our Niagara 
Frontier _ Division, ordnance materials at 
our Burlington Division, and B-29 Boeing 
designed Superfortresses at our Georgia 
Bomber Plant. 

A booklet describing the Bell Helicopter 
will be mailed without obligation. Write the 
Bell Aircraft Corporation, 2050 Elmwood 
Avenue, Buffalo 7, New York. 

★ Buy War Bonds and Speed Victory ★ 


MEMBER AIRCRAFT WAR PRODUCTION COUNCI L . . . E AST COAST. 


BELEL 



pacemaker of aviation progress 


NIAGARA FRONTIER DIVISION 

Buffalo and Niagara Falls, A". Y. 
Airacobra ( P-39 ) and Kingcobra ( P-63 ) — Fighters 
Airacomet — • America’s First Jet Propelled Plane 
The Bell Helicopter 

ORDNANCE DIVISION 

Burlington, Vt. 

Flexible Gun Mounts and other ordnance materials 

GEORGIA DIVISION 

Marietta, Ga. 

B-29 Boeing Designed Superfortress 
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Recent years have seen many uses of 
chromium developed . . . particularly in the 
field of electro-deposited, hard chromium. 
Van dcr Horst Corporation has taken a 
leading part in these developments, and 
now offers its experience and technical 
facilities to manufacturers who look for- 
ward to greater use of the advantages that 
hard chrome can give their products, and 
whose production in quantity and quality 
will justify their own production facilities. 

The technique of applying decorative 
chromium has long been known. The more 
difficult application of hard chrome for 
critical bearing surfaces is a new technique 


which has been successfully solved by 
Van der Horst. 

Van der Horst now announces a com- 
prehensive service to individual manu- 
facturers and government agencies for the 
engineering, designing and installing of 
complete facilities for heavy deposit, hard 
chrome plating. This service may include: 

• Thorough research on the manufacturer’s 

production problem and engineering recom- 
mendations for its solution. 

• Complete plans for layout of plant and 
equipment to do an efficient production fob. 

• Supplying and installing the production 
equipment. 


388 


AVIATION, 


s, 1945 


to a broader use of chromium 
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• Instruction of operating personnel in the 
technique of production and control. 

• Advisory guidance on production problems 
which may arise after the plant has been put 

Van der Horst engineers are experienced 
in both types of heavy, hard chrome plating: 
(1) hard dense chrome, used on bearing sur- 
faces to resist wear . . . even in such difficult 
applications 1 as the bores of gun barrels, 
and (2) hard porous chromium, as used on 
the cylinders and liners, or rings, of inter- 
nal combustion engines, compressors and 
pumps, where lubrication is imperative. 
VAN DER HORST CORPORATION OF AMERICA 


License agreements will be made with 
responsible manufacturers under the basic 
Van der Horst patents, No. 2,048,578 and 
No. 2,314,604 for the application of porous 
chromium ... no other licenses are required. 

In this one organization of technicians 
and engineers, seasoned by extensive manu- 
facturing experience in the three Van dcr 
Horst plants, manufacturers will find a 
complete service for establishing the pro- 
duction of heavy deposit, hard chrome 
plating . . . and an undivided responsibility 
from the conception of the idea, clear 
through to the plant in operation. 

• OLEAN, NEW YORK • CLEVELAND II, OHIO 
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Ten years ago, "U.S.” Koylon Foam was 
born — and it ushered in a preview of com- 
fort to come. Here is a cushioning made 
of buoyant latex cells embracing pure, soft 
air. Koylon fairly breathes comfort — and 
cleanliness, too. It’s dust free, odor free 
and moisture free — self-cleaning. Because 
Koylon is a single, well-fashioned unit— 
without troublesome parts— it keeps its 
shape longer and there are no parts which 
need repair, replacement or renovation. 

Naturally, airmen were quick to adapt 
this last word in passenger comfort and 
maintenance economy. But Koylon’s pre- 
war service in planes was only a preview 
of what Koylon can do for you after the war. 


MISHAWAKA, I 


Serving Through Science 


UNITED STATES RUBBER COMPANY 
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Precision Workmanship + Engineering Know-How 
=CONTACT PERFORMANCE 


•Reg. 


1 1 'HE constant factor in this equation is Mallory — known as Contact Head- 
A quarters by manufacturers of relays, industrial controls, business 
machines, domestic appliances, circuit breakers and other electrical and 
electronic equipment. 

Precision workmanship at Mallory results from the experience which skilled 
men and women have gained in working with precious metals and special 
alloys. For instance, depending on the method most suitable for a specific 
assembly, they can torch, furnace, induction or resistance braze, silver 
solder, spot projection or flash weld, spin, rivet or stake contacts to sup- 
porting members. 

Mallory engineers and metallurgists have 22 years of accumulated "know- 
how” in designing contacts and contact assemblies and in developing special 
materials such as Elkonium* and Elkonite*. They have created more than 
5000 designs for individual contacts and complete assemblies. 


Before your electrical or electronic equipment designs are blueprinted, con- 
sult Mallory engineers about contacts. Facilities are available for big produc- 
tion or small orders covering contact assemblies, individual contacts, or 
contacts joined to studs, springs, arms or brackets furnished by you. 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


S. Pat. Off.farelettriec 



** / 




MallorY 
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ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
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A Hellcat must land on the flight 
deck of its carrier with the agility 
of a leaping panther. 

Its "claw” . . . the retractable 
l tail hook . . . must take hold as 
j fast and as reliably, as the claws 
I of a panther when it leaps to the 
' limb of a tree. 

This little actuator is the 
"muscle” that makes the Hell- 
cat’s tail hook shoot out instantly 
at the flick of a switch . . . The 
hook grabs a retarding i . . 
cable which flexibly brings II 


the speeding Hellcat to a stop. 

This miniature power-plant is 
one of very many U. S. Time 
precision products used in most, 
of our planes, warships and mu- 
nitions. 

World’s largest peacetime 
watchmakers . . . largest preci- 
sion instrument makers in our 
industry . . . U. S. Time will soon 
be ready to mass-produce preci- 
sion products at low prices for 
=n postwar planes. Bring us 
C your problems. 


^die^lXniied Gofcjjotaiioic 


CLAWS 









m 
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90-MILE LABORATORY 

for Telephone and Television 




Between telephone offices in New York and Philadelphia 
once stretched a strange sort of laboratory. Most of the way 
it was underground; engineers made their measurements 
sometimes in manholes. It was a lead-sheathed cable con- 
taining two “coaxials” — each of them a wire supported in 
the center of a flexible copper tube the size of a lead pencil. 

Theory had convinced engineers of Bell Laboratories 
that a coaxial could carry many more telephone talks than 
a full-sized voice frequency telephone cable; that it could 
carry adequately a television program. Experimental lengths 
were tested; terminal apparatus was designed and tried out. 
Finally, a full-sized trial was made with a system designed 


for 480 conversations. It was successful; in one demon- 
stration people talked over a 3800-mile circuit looped back 
and forth. Now the cable is carrying some of the wartime 
flood of telephone calls between these two big cities. 

This cable made television history also: through it in 
1940 were brought spot news pictures of a political con- 
vention in Philadelphia to be broadcast from New York. 
Bell System contributions to television, which began with 
transmission from Washington to New York in 1927, have 
been laid aside for war work. When peace returns, a notable 
expansion of coaxial circuits is planned for both telephone 
and television in our Bell System work. 



BELL TELEPHONE LABORATORIES 
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This is the twenty-third of a series of statements by aviation's leaders on THE SHAPE OF FLYING TO COME 



"The Creative Mind and Aviation Research" 


by R. E. GILLMOR, President, Sperry Gyroscope Company, Inc. 


” npHE CREATIVE MIND of man gives him super- 

1 natural powers— not only to further his own evolution, 
but to adapt the techniques of other creatures to his own use. 

"Engineers, for instance, are now conducting research 
into the gyroscopic automatic pilot of the Diptera, or tioo 
winged insects — two tiny alternating gyroscopes perfectly 
designed for maximum momentum with minimum weight; 
and a unique control system for automatically executing 
the orders of the nervous system. And, although man may 
never be able to keep within nature’s specifications for 
space and weight, some day we can hope he will catch 


up ivith her in matters of gyroscopic design and function. 

"But, while science is catching up with nature, all sorts 
of by-products will continue to emerge from research like 
this: devices that will automatically keep small private 
planes on their courses in all kinds of weather; devices 
that will compensate for treacherous air currents when 
helicopters land in backyards or on roof tops; pilotless 
cargo planes; 'trains' of cargo ships controlled by a single 
lead plane. Man’s creative mind, through research, has 
hardly begun to probe the possibilities of speed and safety 
inflight.’’ 

• • 


Both the need for air research and the fruits of air research 
will find their strongest support in America’s "test-pilot” 
market— the men and women who will be the first to buy 
and fly the planes of the postwar — people like the readers 
of Time. 

No fiction is this Time " test-pilot ” market. For almost 
half of Time’s readers fly — have already flown more than 
2,000.000,000 miles . . . more than 400,000 of Time’s million 
subscriber-families say they hope to own a private plane of 

Believing that tho ideas of aviation's leaders ar< 
Time here gives their 
in die nai 


their own after the tear .. . and more than 30,000 already 
have a pilot’s license. 

Aviation ranks Time readers among its top postwar pros- 
pects for private planes, for business-and-pleasure air 
travel, for air transport and shipping. And just as Time- 
minded people are air-minded, so arc air-minded people 
TiME-mindcd! Wherever veteran air-travelers fly. Time 
flies too. Again and again, travelers on leading airlines vote 
Time their first-choice magazine by standout margins, 
always of interest to the aviation industry, 
wider circulation 
ne of 
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VV/’E don’t claim to have all the dope on all the 
” new ships now being readied for post- 
war fliers. 

But we do know this: Most of them will be 
equipped with SENSENICH propellers. 

That’s not surprising perhaps when you remem- 
ber that almost all of the 250 hp-or-iess aircraft 
had Sensenich propellers as standard equipment 
before the war and during the war! 

Aircraft designers and builders just naturally turn 
to Sensenich designers and builders for the pro- 
peller which will get the most power and best per- 
formance out of their new ships. 

Look for the Sensenich trade mark— it is the 
stamp of approval of the world’s largest manu- 
facturers of wood aircraft propellers and blades 
. . . your assurance of quality and performance. 
SENSENICH BROTHERS, Lancaster, Pa.-adjacent 
to Lancaster Municipal Airport: West Coast Branch, 
Glendale, Calif. 






In one minute . . . Finch Facsimile 
will transmit any written, illustrated 
message, half the size of a letterhead, 
as far as radio will reach. Transmission by 
wire, depending upon the frequency char- 
acteristic of the line used, is somewhat slower. 

This is both the most rapid and the most accurate 
means of long-distance high-speed communication. 

It provides for 1500 words a minute without one 
error! It makes practical the first law of efficiency: 

Never give or lake an oral order — PUT IT IN WRITING! 
FINCH TELECOMMUNICATIONS, INC., PASSAIC, N. J. 

N. Y. Office - 10 East 40th Street 


Courier” 


AVIATION, June, 1945 



I N a MILITARY plane, as in the Luscombe 
Silvaire, all-metal construction means greater 
built-in strength and durability . . . sleek stream- 
lining that adds miles per hour to cruising speed 
. . . and all-important economy of operation. 

So look to Luscombe — pioneer builder of all- 
metal personal planes— for thrilling postwar ver- 
sions of the sturdy Silvaire, long noted for its 
top-flight performance, low maintenance cost, 
and high resale value. 


The gleaming, breath-taking Silvaire will be 
an economical, airworthy, all-metal plane . . . one 
you’ll be proud to own and sell! Mail coupon 
below for more details. 


TODAY. Luscombe is engaged in the production of viral 
all-metal parts and metal sub-assemblies for many of the 
United Nations' most famous war planes. After total 
Victory, our wartime experience, plus our years of pio- 
neering in all-metal personal plane fabrication, will be 
translated into dazzling new Silvaires, finer than you 
ever dreamed a personal plane could be. 
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SAVE YOUR CAR from the junk 
yard. Thousands of worn-out cars 
are junked daily. Proper lubrication 
saves wear - helps save cars. See 
your Sinclair Dealer regularly. 


LIFE LINE TO BATTLE FRONTS 
—Liberty Ships like this are carrying vital 
supplies to war zones the world over. 
Hundreds of these ships are efficiently 
operated with Sinclair Marine Lubricants. 


FLYING MADE EASY -Carol Stone, talented 
daughter of famous actor Fred, steps into an 
Ercoupe. Beginners have learned to fly this spin- 
proof plane in 5 hours or less. Flying or driving, when 
r, you’ll have new war-developed Sinclair 
Gasoline to help your motor always do its best. 


FOR tUll INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY. 630 FIFTH AVENUE. NEW YORK JO. N. Y, 
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HOW ALUMINUM BRAZING 
SIMPLIFIES ODD SHAPES 

Until recently heat transfer units have been complicated 
by special reinforcements to give them strength in un- 
usual shapes. At high temperatures the soft solder, 
which bonds copper tubes to their shells and to each 
other, could not stand the severe stresses set up by 
pressure, vibration and shear in unusual shapes, unless 
other weight-increasing supports were added. 

ALUMINUM BRAZING CHANGED ALL THAT 

Discovery of a way to braze thin-walled aluminum 
tubes to aluminum header plates and shells made simply 
constructed odd shapes possible, for three reasons: 

1. Aluminum alloy bonding material defies tempera- 
tures, pressures and strains several times higher than 
soft solder can stand. 

2 . Heat-treatable alu min um alloy tubes, header plates 
and shells stand temperatures and pressures that 
cause copper to anneal and weaken. 

3 . Aluminum’s weight being 14 that of copper affords 
other obvious advantages to designers of products 
incorporating heat transfer units. 

That’s why USAAF designers were quick to take ad- 
vantage of Clifford’s discovery and put Feather- 
Weights to use in a number of their aircraft models. 


POSTWAR PLANNING 




IN HYDRAULICALLY- 
FORMED BELLOWS 

the metal has to be right 

Metallic bellows can be made four ways: 

1 . Built up from a number of sections. 

2 . Mechanically spun from a welded tube. 

3 . Mechanically spun from a seamless tube. 

4 . Hydraulically formed from a seamless tube. 

The first and second are as strong as their metal and 
joints; the third as its tool-scratched metal; the fourth 
as its metal only. 

In hydraulically forming a bellows, no spinning tool 
touches its surface. It’s made by forming the paper- 
thin walls of a metal tube between the plates of a col- 
lapsible die by means of internal hydraulic pressure. 
And since that pressure is much higher than any pres- 
sures it will meet in service, any bellows that survive 
the forming process must be metallurgically sound. 

Therefore, to make hydraulic forming practical the 
metal from which the tube is made must be free from 
slag and scale inclusions . . . and the tube must be free 
from draw die marks, variations in wall thickness and 
faulty crystalline structure. 

Clifford, being the first to produce hydraulically- 
formed bellows for industry, not only realizes the im- 
portance of metal selection, but also appreciates the 
critical nature of all processes involved in making bel- 
lows assemblies for controlling temperature and pres- 
sure; for sealing against pressure leakage; or for other 
exacting uses. First with the Facts on Hydraulically- 
Formed Bellows. Clifford Manufacturing Co., 561 E. 
First Street, Boston 27, Massachusetts. 


CLIFFORD; 


f' OIL COOLERS AND COOLANT RADIATORS 

I 

HYDRAULICALLY- FORMED BELLOWS < ^ > 
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Interstate builds the sighting and firing mechanisms used in this 
powerful anti-aircraft gun [built for the Navy by Consolidated Steel] 


The Navy got what it wanted ... in this new 5-ineh, twin 
mount anti-aircraft gun. Packed with unlimited power and 
accuracy, it is unequalled as a weapon of its type. 

Interstate was selected by Consolidated Steel Corporation to 
manufacture the intricate sighting and firing mechanisms of 
this gun. Thus Interstate ... an acknowledged pioneer in the 
development and production of vital aircraft units . . 
many things to many weapons of war. 
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GENERAL AIRCRAFT EQUIPMENT’S CONTRIBUTION TO THE WAR EFFORT 


Today the specialized skill and "know how” of 
General Aircraft Equipment, Inc. is directed to pro- 
ducing major airplane parts for the Armed Forces. 
Army and Navy planes in all corners of the world 
carry General Aircraft Equipment’s major assem- 
blies. Stainless steel products as well as aluminum 
alloy parts have become General Aircraft Equip- 
ment specialties. We are proud of their perfor- 
mance, just as we are proud of our Tool Division’s 
development of "BORCOLOY”, the centrifugally 
cast Boron-Cobalt ferrous alloy from which we 


manufacture cutting tools that make it possible for 
war industries to machine more material, faster. 
The continuous, outstanding record of production 
achieved by our five plants would not have been 
possible had it not been for the cooperation and 
services rendered by the men and women of the 
Company. 

When victory is finally won, the same engineering 
and manufacturing ability that has contributed so 
much to the war effort will be ready to solve your 
peacetime aeronautical and industrial problems. 
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Melamine Fiberglass Lamir 
plastic product of the type 
power, lighting, interior coi 
other shipboard electrical installations. 

• Laminated INSUROK T-712 is superior to many other 
types of sheet insulation in fire and arc resistance. It has 
reduced toxicity in the case of unavoidable fires; does not 
readily support combustion; is higher in mechanical 
and electrical properties; lower in expansion under heat 
and moisture, and has high tensile and compressive 
strengths. Richardson Plasticians have also developed 
modern and economical methods of fabricating 
this product. Write today for complete information 
on Laminated INSUROK Grade T-712! 


nnglh VS" Ihickm 
i Absorption tl 


MSUI KOI “PCeutica 


RICHARDSON COMPANY 
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To assist the equipment designer Federal offers com- 
prehensive data on high frequency cables. 

This technical information sheet provides the design- 
engineer with pertinent electrical and physical 
characteristics...including impedance, capacitance, 
attenuation, diameter, materials, and weight 
. . . for Federal’s wide variety of high-frequency | 
cables. 

Single and double braid, armored, dual con- 


ductor and dual coaxial, air-spaced, low capacitance 
lines, and antenna lead-in wire . . . there’s a right 
type for your job, backed by the built-in superiority 
that’s a tradition with Federal. 

Special developments in flexible low-loss cables 
by Federal have resulted in superior cables for 
I all types of transmission. For a better job, see 
Federal first. 

Write for your cable information sheet today. 


Federal Telephone and Radio^orporation 
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Sudden increases in Hydraulic System pressure cause the Relief 
Valve to function and by-pass the excessive pressures, thereby 
preventing damage to the system. Electrons Relief Valve oper- 
ates efficiently for pressures within a range of fractional to ex- 
cesses of 3,000 lbs. per square inch. 

The unfailing performance of this light yet dependable watch- 
dog to Hydraulic Systems is a matter of record. It has been per- 
forming faithfully on America’s fighting aircraft during the 
entire war period. 

Consult Electrol for detailed information on this and other 
important units for Hydraulic Systems, as well as special de- 
signs for your particular needs. 


tLECTRDL 


HYDRAULICS 

ELECTROL INC. KINGSTON. NEW YORK 
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THE HERBRAND CORPORATION • Fremont, Ohio 

Drop-Forged Tools Since 1881 


AVIATION, June, 1945 


305 




Peroline 


PGMMB EDGES? 



PEROLINE 


provides better rust protection for parts in transit, fabrication and storage, 
removes light blushes of rust and marks from sweaty hands -destroys or neu- 
tralizes chemicals that would develop rust under conventional oil coatings, 
produces a properly conditioned surface for durable paint finish when the oil phase 
is removed from the work with solvents or in a vapor degreaser. 


• makes it possible to safely use a vapor degreaser in preparation for a durable 
paint finish. 


PEROLINE, if applied to a clean surface, keeps it 
clean and leaves it properly prepared for finishing 
with no other treatment than to remove the oil 
phase by vapor degreasing or with suitable sol- 
vents or thinners. 

Send for PEROLINE lit. 

MANUFACTURERS OF INHIBITORS 


The Technical Department of the American 
Chemical Paint Company will also gladly advise 
you regarding proper chemicals for your use in 
rust removing and metal cleaning both for war 
products and those for domestic use. 
mature Department K-6. 

AND METAL W0RKIN6 CHEMICALS 


AMERICAN ciTfeMlCAL PAINT CO. 

AMBLER PEKNA. 
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Collins Radio 
Equipped 


Here are a few of many types of the Navy’s small 
craft which maintain communication with this Collins 
designed TCS radio transmitter and receiver combina- 
tion. This equipment is so sturdy, handy and reliable, 
and packs so much power and sensitivity into so little 
space, that it finds numerous Naval applications ashore 
as well as afloat. Usually the first radio installation on 


the beach-head, it is also standard on fire, rescue and 
crash trucks, and is often used on jeeps and command 
cars. The TCS is another example of the variety and 
quality of radio communication equipment Collins will 
be able to supply to industry after the war. Collins 
Radio Company, Cedar Rapids, Iowa; 11 West 42nd 
Street, New York 18, N. Y. 
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What is the real cost of a bearing? Is it 
the purchase price alone? The length of 
service and the kind of performance 
delivered? Does the installation — main- 
tenance and repair costs enter into it? 


in such a way as to cut installation costs 
toa minimum Theyshould be interchange- 
able Finally, the quality should enable 
you to guarantee the length of service - . . 
in years . . . with a minimum of attention. 


e real cost includes all of these . . . 


Postwar competition will force all manu- 
facturers to deliver the highest quality 
at the lowest price. Your first step, when 
specifying bearings, is to be absolutely 
sure of the type. There is one correct 
bearing for each application. The bear- 
ings should be manufactured and finished 


Our many years of wide experience en- 
ables us to give good sound advice to 
manufacturers of all types of products. 






is to produce 
bearings strictly according to specifica- 
tions. Now is the time to consult with us 
on your future bearing requirements. 

in the world ... is the one that fails. 


JOHNSON BRONZE CO. 

620 S. MILL STREET • NEW CASTLE, PA. 
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Workhorse Power 


Planes powered by Wright 
Cyclone 18's carry more pounds 
— in bombs, gasoline, passengers 
or cargo — than any other air- 
craft. 

In the Lockheed Constellation 
and Boeing C-97, they carry 
loads at speeds no other trans- 
port can match. In the Martin 
Mars, they carry cargo at a new 
low for ton mile costs. In the 
Boeing B-29, they have carried 
more bombs over a greater range 
than any other plane ever sent 
into action. In still other planes, 


not yet released, Cyclone 18"s con- 
tinue their record performance. 

This is workhorse power. It 
is economical, reliable, rugged 
power. It is workhorse power 
that is adaptable to a wide variety 
of aircraft: bombers, flying boats 
or transports. And it is adaptable 
to a wide variety of installation 
problems. It is power that is light 
in weight, thrifty on fuel and low 
in cost. It is power for war or 
power for peace. It is power for 
today and is growing into far 
greater power for tomorrow. 


Aeronautical Corporation • Paterson, New Jersey, U.S.A. 



Each 100 bombers raiding Tokyo 
add 6,000 more hours to the 
Cyclone 18’s (light time. Exclusive 
use of this Cyclone for a sustained 
Pacific offensive has rolled up 
millions of hours of operating 
time, proving it the most experi- 
enced engine in its power class. 

WRIGHT 

AIRCRAFT ENGINES 

ss'-SKvi 


CURTISS ^ 


| WRIGHT 







• During the war years, Breeze has produced in vast quantities essential equipment 
for our armed forces of land, sea and air which have helped bring Victory in Europe. 
Among the products which have borne the Breeze Mark of quality through wartime 
service are Breeze Radio Ignition Shielding Assemblies, Multi-lectric Connectors, 
Aircraft Armor Plate, Tab Control Systems, and Cartridge 
Engine Starters. 

The diversified facilities and skilled hands which 
helped turn out this vitally important equipment will 
be available when final Peace comes to pitch in on the big 
job of reconversion. Until that time, the men and women 
of Breeze rededicate themselves to the task in hand — to 
keep production rolling on to ultimate Victory. 
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Rudder Pedal Segment of B-24 Liberator 

Rides on Torrington Needle Bearings 


It is no surprise that the rudder 
pedal segment of the mighty B-24 
Liberator, rides on light weight, 
compact Torrington Needle Bear- 
ings. For their full complement of 
small diameter needle rollers packs 
high capacity into small space, pro- 
vides an extra margin of safety with 
the efficiency and reliability that is 
characteristic of these modern, self- 
contained anti-friction bearings. 

Can you visualize these Torring- 
ton Needle Bearing advantages in 
terms of your product . . . aircraft or 


TORRINGTON NEEDLE 



automotive equipment . . . machine 
or portable tools . . . household or 
other equipment that you want to 
operate with maximum ease, com- 
bined with minimum size, weight— 
and cost? Our Catalog 32, showing 
the wide range of types, sizes and 
applications, will help you. Write 
for it today. 


THE TORRINGTON COMPANY 

TORRINGTON. CONN.- SOUTH BEND 21, IND. 



BEARINGS 
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Foam ex 

Latex foam Seat Cushioning 

• HELPS PILOTS WORK 

• HELPS PASSEHGERS REST 


nothing UNDER a PltOT . 


NOTHING UNM. TOG. HASUNOOI «»• «*■> ■<> 

Fn This Firestone upholstery cushioning provides resi uence 
Foamex- inis riresiu *• - h foamex mo ds itself 

softness in one zephyr-light material, bee now r o 
the girl's figure instead of molding her out ot snape. 

FOAMEX MATTEMSM. EMT IN THI AiE-beeause afew ouncoofd 

.-.h..hhlu material Rives more body-cradling support than pounds 

meL. t~m -p*- hari * ”eU- 


Look into the latest and greatest of the strato- 
sphere cruisers' and what do you find. 

Fannie*— fighting flying fatigue by seating per- 
sonnel more comfortably. . . promoting air travel 
by resting passengers in out-of-this-world luxury. 

Foamex is soft as air! Foamex is buoyant-it's 
rubber latex, bubble-foamed to super-resilience the 
exclusive Firestone way. 

Foamex is air-cooled, air-cleaned. Millions of 
breathing pores keep it constantly yentilated-dust- 
proof, damp-proof, mildew-proof, odor-proof. 

Rests maintenance folks, too. Makes their 
job a cinch, when it comes to keeping seats plump 
and neat. Replaces old-fashioned upholstery in- 
nards with one welded-together material. 

It’s sag-proof, lump-proof, practically wear- 
proof. It always springs back to its original 
contours (you don't have to pound it back to shape 
after it's been sat on). 

You don't have to tie up equipment to re-shape 
or re-stuff Foamex-upholstered seats. There s no 
stuffing in Foamex ... only sheer comfort, good 
for the life of the plane. 

The Army and Navy need Foamex to cushion 
airmen against fatigue, to shield men and instru- 
ments against battle concussion, for submarine, 
ship, and hospital mattresses. Soon, we hope, 
there'll be enough to go around for everybody 


Notice the countless tiny dots ' n th ® PJ*uy es — Dreum»>» — 

fatigue. There are m.lhons of these e springy h a 

and each one is a soft air cushion a ne / ves _ promote efficiency, 

r* '' ibr “ ,, ° n “ nd b ””"' 


ross-sectioned above, 
reathing air and latex 



AND IT’S 
MOLDED OF 


Perfect alignment of blade pitch in war- 
plane propellers is necessary to prevent 
excessive vibration. The aligning device— the 
complex precision instrument shown above— 
consists chiefly of Lumariih* X (high acetyl 
cellulose acetate), selected after exhaustive 
tests for its molding accuracy, dimensional 
stability and toughness. 

There are 8 plastics parts including base, 
cogwheel, vernier, handle, bracket, bearings 
and pivot. This protractor must function to Zz° 
and must be efficient within a temperature 
cycle of —58° to +158° F., a real tribute to the 
skill of die-maker and molder. 

This kind of performance explains why 
Lumariih plastics are such favorites with fabri- 
cators. The wide range and scope of formula- 
tions not only assure materials individualized 
to the exact characteristics desired for end use, 
but also for precise dimensional control in 
molding and machining. 

What are your war production problems in 
plastics? Consult the Sales Development De- 
partment of Celanese Plastics Corporation, a 
division of Celanese Corporation of America, 
180 Madison Avenue, New York 16, N. Y. 


Dropped 60 feet to 


-/f & 
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How to Remove Carbon and Lead 
from Stainless Steel Stacks ... 


/ 


Turco Surface Chemistry* Licks 

Your Toughest Cleaning Problem 


*THIS IS TURCO 
SURFACE CHEMISTRY 

* This is Surface Chemistry: 
Welting Action, Emulsifying Ac- 
tion, Saponifying Value, Solvent 
Action, Colloidal Activity, Water 
Conditioning, Buffer Index, En- 
ergy of Alkalinity, Total Alkalin- 
ity, Research and Experience. 


Proper cleaning of stainless steel exhaust manifolds has long been a number- 
one headache in the industry. However, it need no longer be either difficult 
or involved. Turco engineers, through -modern Surface Chemistry, have per- 
fected a simple, five-step procedure for removing lead, carbon and corrosion 
from stainless steel stacks. 

This procedure Is nothing more than immersion in Turco Prosolv B, hot 
water rinse, a second immersion in nitric acid solution, another rinse— then dry 
by air blast and the job's done. Simple, scientific, fast and fool-proof. 


Use Mulsine During Inspection 

Turco Mulsine, with kerosene or any 
hydrocarbon solvent, in a sprayer is an 
excellent degreaser. 

Mulsine bears the same relation to sol- 
vents as soap does to water. Its presence 
causes solvent, oil, grease and water to 
emulsify, forming a fluid mass that’s eas- 
ily removed by clean water and com- 
pressed air. Your Turco Field Service 
Representative will give you complete 
details about Mulsine and the Turco Mul- 
sine. Sprayer and air and water gun. 


Fuzee During Overhaul 
for Engines and Parts 



mains fresh and active indefinitely. 

Good for crankshaft, reduction-gear, 
crankcase and blower, valves, springs and 
even bearings. Turco Fuzee will not harm 
the most highly finished surface. Carbure- 
tors, too, are efficiently cleaned in Turco 
Fuzee — without tarnishing aluminum, 
magnesium or other reactive metals. Fast, 
efficient. Turco Field Service Representa- 
tives can give you complete details and 
demonstration. 


Carboblast Process for 
Removing Residual Carbon 

Using conventional sandblasting equip- 
ment, or the specially designed Turco 
Carboblast Cabinet, Carboblast quickly 
and safely removes the most stubborn 
carbon accumulation by means of ligno- 
cellulose pellets buffing the material in a 
blast of air. For cylinder heads, pistons, 
etc. — and wherever carbon is to be re- 
moved from narrow grooves, under-piston 
surfaces, etc. 

Balanced Steam Cleaning 
with Turco Steam Aero 


In addition to facilitating cleaning dur- 
ing periodic inspection and maintenance. 
Steam Aero may be used for precleaning 
disassembled units prior to overhaul, and 
for steaming off fire walls and mounts 
during engine change. 

Turco Chemical Vapor Cleaner 
Ask your Turco Field Service Repre- 
sentative about the remarkable Turco 
Chemical Vapor Cleaner. Designed by 
Turco Chemists to operate most efficiently 
with modem cleaning compounds, it 
rapidly cuts down man-hours, costs and 
confusion. The Turco Chemical Vapor 
Unit can be operated by one man. 
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Leece-Neville has 
engineered electrical 
equipment for war 
that will set the pace 
tomorrow 


Present facilities make 
possible quantity 
production of your 
requirements 


GENERATORS • VOLTAGE REGULATORS 1 

(f^j) SWITCH RELAYS • POMP MOTORS 

BUY MORE WAR 

BONDS FOR VICTORY 



CORPORi 


DETROIT 
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WILL YOUR PLANE BE LABELLED DEAF AND DUMB? 



S7/R/7D/0 
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. . . now offers 
new combinations of 
advantages . . . new alloYs in 
all forms... from a great new source! 


Consider aluminum today in terms of recent ad- 
vancements — particularly the new lightweight, 
high-strength aluminum alloys developed by 
Reynolds metallurgists. 

For example . . . 

Consider R301, the new Reynolds alloy with a typical 
tensile yield strength of 60,000 p. s. i., superior worka- 
bility, good corrosion-resistance, excellent spot-welding 
characteristics. 

Consider R303, another new Reynolds alloy with even 
higher tensile yield strength— higher, in fact, than any 
Keep your dollars lighting . . 


aluminum alloy used in the past. In addition, R303 has 

Consider also R3 1 7, Reynolds new free-machining alloy. 
And finally, consider all Reynolds aluminum alloys 
in terms of these additional advantages . . . ease 
of fabrication and assembly . . . thermal and elec- 
trical conductivity . . . heat and light reflectivity 
. . . non-magnetic, non-sparking and non-toxic 
qualities . . . pleasing appearance . . . new low costs. 

Consider Aluminum— Consult Reynolds. 

. . . Buy MORE War Bonds 



REYNOLDS 

* ALUMINUM 


SHEET • SHAPES . WISE . SOD . BAR • TUBING . PARTS . PORGINGS . « 
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From Rivets to Armor Plate: 
Consult Reynolds 


Today Reynolds Metals is sweeping forward as 
the nation’s great new source of all forms of 
aluminum. Let Reynolds demonstrate what this 
all-out, tradition-free effort can do for you. Serv- 
ice offices located throughout the country. 

See the Reynolds catalog in Sweet’s— or write 
for bulletins outlined in the paragraphs below. 
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THE CLEVELAND PNEUMATIC TOOL CO. 

3781 EAST 77TH STREET • CLEVELAND 5, OHIO 

Branch Offices In All Principal Cities 


• Note how precision design features every step in the 
operation of this Cleco hammer: Air entering the throttle 
valve, through the supply ports, along the groove of the 
valve, and through the front supply port forces the plunger 
to move back from the rivet set. As the plunger returns, it 
forces air out through the exhaust port until the exhaust 
channel at the end of the valve is closed by the plunger sliding through 
the hole in the valve. The valve then shifts toward the rivet set due to 
air pressure, and air passes through the supply port, across the rear face 
of the valve, and against the rear of the plunger. As the plunger moves 
down on its power stroke, exhaust air from in front of the plunger passes 
from the front port to the exhaust port across the space vacated by the 
shoulder of the valve when it shifted. Just before the plunger strikes the 
rivet set, its rear face passes a "kick port." Air pressure entering this “kick 
port" shif ts th e valve to the position shown, thus completing the cycle. 
deco Aircraft Riveters, available in both "slow" and 'fast" hitters, with 
many styles of handles, are fully described in Bulletin 85. Write for it. 
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Sherwin-Williams 


IATIOX, J 


8 , 1945 



Flame -Resistant Chromate Gaskets Developed by 
Sherwin-Williams Technicians! 


Rubberless gaskets — another Sherwin-Williams 
first! Another achievement of the famous S-W 
technical force! Another big S-W help to Uncle 
Sam — for these new- type chromate gaskets are 
used exclusively by shipbuilders on U. S. Navy 
and U. S. Maritime Commission vessels. They 
are now available only for implements of war. 

Developed to replace vital sponge rubber, 
chromate gasketing is made of flexible wool fell 
impregnated with a specially prepared chromate 
pigment compound. It seals flange-lo-flange 


joints and other connections in ventilating, plumb- 
ing, fuel oil, and diesel oil systems . . . wherever 
air-, oil-, and water-tight joining is necessary! 

For up-to-the-minute 
developments in the 
field of industrial fin- 
ishes, look to Sherwin- 
Williams! Perhaps we 
can help you! Write 
the Sherwin-Williams 
Co., Cleveland 1, Ohio. 


INDUSTRIAL FINISHES 
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Keep Buying War Bonds 
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WORLD’S LARGEST LINE OF AVIATION TOOLS... 


~n 


RIVETING HAMMERS 

CP Slow-Hitting Aero Rivet- 
ing Hammers deliver just the 
right impact to insure prop- 
erly driven rivets. 


Chicago Pneumatic — first to design and produce a pneu- 
matic riveter for airplane fabrication — kept pace with ex- 
panding peacetime requirements of the aviation industry. 
In meeting the industry's vastly accelerated war time 
demands, CP re-emphasized its leadership. Today, Chicago 
Pneumatic manufactures the largest line of aviation pneu- 
matic and electric tools in the world — a wide variety of 
styles and sizes to fill every production need. Only a few 
of the many CP Aviation Tools are shown here. Complete 
information on any tool— or tools— supplied upon request. 


COMPRESSION 

RIVETING-DIMPLING 

MACHINES 

CP 450-EA Compression Riveting- 
Dimpling Machine permits faster 
riveting and dimpling. Automatic- 
ally compensates for variation in 
stock thickness or rivet length. Stock 
thickness may vary as much as Vi" 
when driving 3/16" or smaller rivets 
... up to 5/32" when driving Vi" di- 
ameter rivets. A simple pass 
the work completes the job. 




PNEUMATIC DRILLS 

CP Light-Weight Pneumatic 
Production Drills are ideal 
for women operators; avail- 
able in a wide range of sizes 
and capacities. 


HYDRAULIC POWER 
MACHINE 

CP Hydraulic Power Ma- 
chine, developing pres- 
sures up to TOO -or more 
tons, speeds output— cut 
costs in high' speed pro 
duction riveting, includ- 
ing multiple riveting andl 
punching. 


HICYCLE TAPPERS 

CP-157T Hicycle Electric 
Tappers equipped with ad- 
justable slip clutch. Slight 
backward pull engages re- 
versing gears to back tap out 
of threaded hole. 


$ AVIATION TOOLS 

Riveter* 

Slow Hitting 
Fast Hitting 
One Shot 
Compression 
Yoke 

Pneudraulic 
Hydraulic 
Drills 
Pneumatic 
Universal Electric 
Hicycle Electric 
Wrenches 

Pneumatic (Impact Type) 
Screw Drivers 
Pneumatic 
Universal Electric 
Hicycle Electric 
Nut Runners 
Pneumatic 
Universal Electric 
Hicycle Electric 
Grinders and Sanders - 
Pneumatic 
Universal Electric 
Hicycle Electric 
Tappers 
Pneumatic 
Universal Electric 
Hicycle Electric 

Planishing Irons 

Pneumatic 
Safety Balancers 

For Tools Or 
Objects Weighing 
Up To 300 Pounds 
Accessories 
Air Hose 
Hose Couplings 
Hose Nipples 


“****** * 
PNEUMATIC TOOLS 
| ELECTRIC TOOLS 

hyoraulic TOOLS 
ROCK DRILLS 


Chicago Pneumatic 

TOOL© COMPANY 


I *** * * » ***i 

*<* COMPRESSORS 
VACUUM PUMPS 
DIESEL ENGINES _ 
|Avutioh accessories! 
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MARUN-ROCKWELL CORPORATION 

Executive Offices: JAMESTOWN, N. Y. 
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5000 to 6000 square feet was a mass of 
flames. Black clouds of smoke spiraled 
skyward as tongues of flame leaped 
50 feet into the air. 

" Forty seconds after arrival at the 
fire the truck, utilizing only a portion 
of its combination of extinguishing 
mediums — three tons of liquid carbon 
dioxide and 500 gallons of foam solu- 
tion-had totally extinguished the 
flames." 

Airport authorities facing the prob- 
lem of adequate fire protection for 
post-war operations should get full 
details on design, construction and 
performance records of Cardox Air- 
port Fire Trucks. Write today for 
Bulletin 365. 

CARDOX CORPORATION 
BELL BUILDING • CHICAGO 1, ILLINOIS 
New York • Washington . Dstroil 

San Francisco • Los Angelas • San Dlsga 


Always a pacemaker. Bell Aircraft 
Corporation has long maintained a 
well-equipped fire department to in- 
sure maximum safety in plant and 
testing field operations. When Cardox 
Airport Fire Trucks became avail- 
able to industry, Bell acted with 
characteristic promptness in adding 
one of these mighty fire fighters to 
its equipment. This truck, similar in 
design to the hundreds serving our 
armed forces in the U. S. and abroad, 
was put into active service on Feb- 
ruary 10th at Niagara Falls Munici- 
pal Airport, used by Bell for testing 
operations. 

The following comments on the 
performance of this Cardox Truck, 
quoted from BELL AIRCRAFT 
NEWS, merit careful study by every- 
one concerned with the hazard of 
crash-fires: 

"In a final acceptance test. Bell’s 
new Cardox Airport Fire Truck was 
put through a demonstration which 
showed why it has won the reputa- 
tion of being the most modern and 


efficient piece of equipment in exist- 
ence for combating crash fires. 

"To simulate conditions which 
would accompany a real plane crash, 
a mockup of a bomber wing, satu- 
rated with contaminated gasoline, 
was put on the airfield. Facsimiles 
of belly tanks, containing 100 gallons 
of contaminated oil and gas, were 
strewn on the ground nearby. 

Raging Test Fire Completely 
Extinguished in 40 Seconds 

"The wing mockup was ignited. In 
a matter of minutes an area covering 
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What will the 
Air World 
be like? 


Thanks to the aviation industry, it will be a small world. The airplane, 
spanning the globe in regular, daily commercial flights— no matter 
what the weather— can make “good neighbors” of all nations. En- 
couraging air travel is the job not only of the aircraft industry, but also 
of the makers of communications and other electronic equipment for use 
in aviation. And there you’ll find Western Electric still leading the way. 

During the Seventh War Loan Drive, buy bigger, extra War Bondt! 

Western Electric 

RADIO AND OTHER ELECTRONIC EQUIPMENT FOR A WORLD ON WINGS 
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products of 

specialization^ 


OIL AND GREASE SEALS 

, ,„ e economy- Wl»r. ” 

i^§§ 

name Gita *1— • 

G ,i, ,o,a specif »a»., to ^P-oW=_ 
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WHISTLER 


PERFORATING-NOTCHING l| ICC 
SLOTTING-ROUNDING UlCd 

MAKE 

TOUGH JOBS 
EASY 


TIME AND COST MINDED 
PRODUCTION EXECUTIVES 

...have long been in the habit of 
consulting Whistler when it comes 
to dies for work on sheet metals. 


A leading Whistler achievement in reducing die-making 
and production costs is the multi-use Adjustable Per- 
forating Dies which enable most set-ups to be made 
from stock units. The Single Hole Perforator, another 
Whistler development, presents new advantages in quick 
changes and a wide range of hole sizes. In fact Whistler 
adjustable dies, group dies, and single purpose dies have 
contributed greatly to the production achievements of 
the nation's leaders in practically every line of manufac- 
ture. Write for the Whistler catalogs and get the entire 
story of how to reduce manufacturing costs and get into 
production faster. 

S. B. WHISTLER & SON, INC. 

752-756 MILITARY ROAD, BUFFALO 17, NEW YORK 
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llollaiira Cuts Airplane Operating Costs 
to Less Than the Average Motor Car 


The Bellanca Cruisair was built to fly 22 to 25 miles per 
gallon of fuel as compared with the average gas consumption 
of 16 miles per gallon for popular low-priced family cars. 

Bellanca’s new family plane will embody all of the 
favorable characteristics of the pre-war Cruisair, includ- 
ing the feature of extreme fuel economy. This asset is a 
direct index of the efficiency of Bellanca design — the 
efficiency which enabled Bellanca planes to achieve so 
many outstanding world aeronautic records, such as the 
historic flights over the Atlantic and Pacific oceans, the 
establishment of the World's Non-refueling Endurance 



Record of 84 hrs., 33 min., and other Bellanca "firsts.” 

Operating economy is but one of the low-cost features 
of Bellanca’s light plane design. Sturdily built and need- 
ing little maintenance or servicing, the re-sale value of 
Bellanca planes has always been high, reflecting the 
extreme utility, ruggedness and efficiency of Bellanca- 
built products. 

Post-war Bellancas will be economical to operate, 
easy to fly, outstanding in performance, smart and 
smooth in design! . . . Bellanca Aircraft Corporation, 
New Castle, Delaware. 


ELLAN 





BUY WAR BONDS 



Every time a Boeing Superfortress 
goes aloft and comes back again 
to earth, Barco Products bear a 
heavy responsibility for the safety 
of craft and crew. Barco Brake Line 
Assemblies give flexibility essential 
in hydraulic lines of brake and re- 
tracting mechanism. In addition. 

Write us about our 3,000-pound pressure Swivel 


Barco Flexible Joints (winterized 
for service conditions) protect the 
oxygen rebreather system vital to 

superiority of design and manu- 
facture has made Barco Joints the 
choice for leading types of both 
military and commercial aircraft. 


BARCO 


Joint for aircraft cylinders and other applica 

FLEXIBLE JOINTS 

Manofactimni Company. Hot Inc., Aircraft Products 
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JEROME .::z, CAMERAS 



r ^ 


: 

JEROME ENGINEERING CO. 

{ \ 

MASSAPEQUA, L. 1., N.Y. 

' \ / 

ORIGINATORS OF THE AUTOMATIC RECORDING CAMERAS 


BUILDERS OF PHOTOGRAPHIC EQUIPMENT 


UNIVERSAL CAMERAS FOR EVERY TECHNICAL REQUIREMENT 

A I 

PHONE: MASSAPEQUA 2100 
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/^vUR ability to prodiice supen. ^ 

O steel sheets, stnp and pi ^ 

craft construction is based 
essentials - .— 

■ and fully integrated, high ca- 
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U-S-S CARRLOY 

Aircraft Quality 

alloy steels 



UNITED STATES STEEL 
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SCREEN TESTS FOR A NEW STAR 


Across the "screen” flashes an 
airplane powered by the latest 
model Ranger engine. 

Its progress is recorded on film. 

Does its performance surpass 
expectations? What’s the exact 
rate of climb from the take-off? 
Is the propeller and engine com- 
bination correct? 

Study of the screen test films 
will show. 

Through this and other care- 
fully controlled scientific testing, 
Fairchild engineers are proving 
the efficiency, versatility and en- 
durance of Ranger engines. 

Constantly improved since its 


inception, the Ranger engine to- 
day packs more power into an 
even more efficient package. 
Fairchild research and engineer- 
ing skill have developed a flying 
power plant that is "inline for the 

The emphasis is on efficient 
horsepower production; length of 
service between overhauls; ease 
of maintenance; and economy. 

Today, flying over test fields in 
ships that are basic designs for 
the airplanes of tomorrow, Ranger 
models, like all products of 
Fairchild research and experi- 
ence, provide a "touch of tomor- 
row in the planes of today.” 


THE RANGER TWELVE 

Skillful engineering has built these 

qualities into Ranger engines: 

• High speed for smooth power 

• Inverted for a wider field of vision 

• Inline for minimum drag and maxi- 
mum flexibility 

• AircooledAl-Fincylindersforgreater 
power 

• Precision construction and quality 
materials for long life 




AIRCRAFT 


ENGINES 


Division of Fairchild Engine and Airplane Corporation • Farmingdale, Long Island 
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For years Allied’s R-B Interchangeable Punch and Die has 
been in the service of the metal working industry — deliver- 
ing a knock-out blow to production delays and high labor 
costs. Today it has become an accepted standard of efficiency 
in the field of laminated plastics as well. The wide appli- 
cation and money-saving possibilities of this "first aid” to 
multiple punching operations is indicated by the illustra- 
tions on this page. 

Get a complete pre-view of Service With a Punch by study- 
ing the R-B catalogue carefully. It illustrates, lists, gives 
exact dimensions of and makes valuable suggestions for 
using the R-B standardized retainers, interchangeable 
punches and dies, composite die sections, rubber strippers. 


The R-B Catalogue will be mailed without charge. Use 
your letterhead to send for a copy, now. 


"IT'S AN ALUCD PRODUCT/" . . . Allied Products Corporation in 
its plants in Detroit and Hillsdale, Michigan, makes cold forged 
parts, cap screws, sheet metal dies (from the largest to the 
smallest), R-B interchangeable punches and dies, steam-heated 
plastic molds, jigs and fixtures and special production tools. 
BUY WAK BONDS 

ALLIED PRODUCTS CORPORATION 
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E VERY once in a while, somebody tells us that the 
reason he’s not using an Abrasive by "CARBORUN- 
DUM" ona particular job is because "CARBORUNDUM” 
doesn’t make an abrasive product for that job. That 
always surprises us. For actually there’s an abrasive 
product by "CARBORUNDUM" for all abrasive applica- 
tions used by modern industry. You see, The Car- 
borundum Company pioneered the use of man-made 
abrasives. For over half a century, "CARBORUNDUM” 


abrasive engineers have been working with tool and 
production engineers and others in industry to help 
perfect better ways of doing things through the 
effective use of abrasive tools. 

Today, Abrasives by "CARBORUNDUM” are used in 
almost every industry and for a multitude of purposes. 
Many users specify these products for all their require- 
ments. Whenever you need help with your abrasive 
problem call the "CARBORUNDUM” representative. 
The Carborundum Company, Niagara Falls, N. Y. 









— a spectacular, new, lightweight 

^5tmdUna£ /Vlatmiai 


Aircraft struc- 
tural parts, such 
as the cabin 
structure of the 
Army R-6 Heli- 
copter, are now 
being made of plastics reinforced 
with Fiberglas — fine filaments of 
glass woven into cloth, then used with 
low-pressure resins in the fabrica- 
tion of extremely strong, lightweight 
laminated plastics parts. 

Fiberglas textiles are resistant to 
moisture, therefore are dimension- 
ally stable. They possess great tensile 
strength, and are resistant to heat, 
oils, corrosive vapors' and most acids. 

The combination of Fiberglas and 
certain low-pressure resins has re- 
sulted in a material with properties 
which excel those of any material 
previously available for commercial 


use. For example, impact strength 
from five to ten times that previously 
obtained in laminates is now attain- 
ed through Fiberglas reinforcement. 
Higher strength • to - weight ratios, 
greater rigidity, dimensional stabil- 
ity and simplified fabrication are but 
a few of the advantages which are 
resulting in the rapidly increasing 
use of Fiberglas for reinforced plas- 
tics sheets and formed parts. 

Samples and complete information 
on Fiberglas Textiles will be sent 
to you on request. Owens-Coming 
Fiberglas Corp. does not manufac- 
ture resins or finished laminates but 
will be glad to furnish data on tech- 
niques in the use of Fiberglas and 
low-pressure resins. Write: Owens- 
Corning Fiberglas Corp., 1891 Nicho- 
las Bldg.,T oledo l,Ohio. In Canada, 
Fiberglas Canada Ltd., Oshawa, Ont. 




Fiberglas 


. . A BASIC MATERIAL 
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Every 

Manufacturing 
Customer 
Will Benefit 

Industrial users of WILCO Prod- 
ucts will find the increased facil- 
ities, the new products and tech- 
niques developed by WILCO for 
war service of great advantage 
to their own postwar products. 

As the Hourglass indicates . . . with the 
coming of peace, many WILCO products 
now making for precision performance in 
airplanes, ships, tanks, guns and instru- 
ments of the Army and Navy will play an 
equally important role in meeting civilian 
needs for hundreds of useful and reliable 
products. 

The demand of all branches of the serv- 
ice for Thermostatic Bimetals and Electrical 
Contacts has motivated many WILCO de- 
velopments of great potential value to post- 
war industry. New products added to an 
already extensive line; increased facilities 
for refining and fabricating precious metals; 
greatly extended rolling mill facilities — 
these new additions and improvements, 
now devoted principally to the war effort, 
will prove equally helpful to manufactur- 
ing customers in meeting their peacetime 
production and marketing problems. 

WILCO PRODUCTS ARE: Contacts — 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Bimetal 
— High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clad Steel — for bearings, shims, re- 
flectors. Jacketed wire — Silver on Steel, 
Copper, Invar, or other combinations re- 
quested. Rolled Gold Plate. Special ma- 
terials. 

The H. A. Wilson Company 
105 Chestnut Street, Newark 5, New Jersey 
Branches: Detroit • Chicago 



Thermometals — Electrical Contacts 
Precious Metal Bimetallic Products 
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Tumbling lazily out of yawning bomb bays, ton upon ton of 
explosives rain into the heart of the Japanese empire. 

Unlike an earthquake, this destruction is pin-pointed where 
it will do the most harm. Unlike an earthquake, it keeps on 
day after day after day with increasing intensity. 

Today, up to 300 Boeing Superforts wing over Japan at 
one time. Tomorrow, according to General Arnold, this num- 
ber will be doubled, tripled, quadrupled. The Rising Sun will 
be blotted out once and for all by these deadly swarms. 

We are proud that CECO carburetors have met the rigid 
standards of perfection required of every part in the mighty 
Wright engines on these B-29’s. We intend to keep on build- 
ing them that way — in quantity. 



CARBU RETORS 
FUEL PUMPS 
PROTEK-PIUGS 


CHANDLER-EVANS 


CORPORATION 


SOUTH MERIDEN 
CONNECTICUT, U.S.A. 
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PHOTO COPIES by the mile 

speed B&O jobs . . 



DATA FOR 
ENGINEERING 


The Baltimore & Ohio 
/i llsflw Railroad realized the war- 
KSBFJ time danger to many 
w thousands of irreplace- 
able deeds, blueprints, 
documents and maps, and in 1942 
deemed it necessary to make and 
I store duplicates at safe inland 
points. 

With the vexing problem of vast 
duplications before them, the engi- 
neering department immediately in- 
stalled one of the first Continuous 
Model G-13 Portagraphs produced 
by Remington Rand. 

In the first six months of opera- 
tion, 5400 feet of copies were pro- 
duced at a cost of less than $1,000. 
Estimated cost of making them 
manually was $8,000. 

Meanwhile other departments, 
including the Maintenance of Way, 
Electrical, Relief, Operating. Com- 
mercial, etc., learned how many 
types of work Portagraph was do- 
ing, and the Engineering Depart- 
ment gladly took work for them — 
copies of drawings, maps, and other 
papers of every description. 

Thus Portagraph, with its amaz- 
ing versatility, brought to its owner 
dollar economies and savings of val- 
uable man-hours far beyond those 
anticipated at the time of purchase. 

Write, phone or wire our nearest 
Branch Office for full details. 


5 MODELS FOR EVERY 
PHOTO-COPY NEED 



^ EED -vtKsum't ■wwm- £CONO w-t 


R E M I N GTO N RAND 


POKTAGXAPH 



OBTAIN FREE OF CHARGE from 
"Iranch Office a copy of "How 
istly ManualT racing, Drawing 
." This helpful 20-page book of 


PHOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, BUFFALO 5, N. Y. 
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WESTON TUBULAR RESISTORS 


WESTON tubular resistors . . . widely used since their 
introduction over a decade ago . . . furnish another out- 
standing example of sound engineering coupled with 
engineering foresight. For no new 'hurried' resistor 
design was needed in order to meet exacting military 
specifications that called for protection against tropical 
humidity, arctic and high working temperatures, and 
salt air. The WESTON tubular resistor met these new 
specifications . . . and in a rugged, non-fragile design 
tried and proved throughout the years. These resistors 
conform to and are approved under joint Army Navy 
Spec. JAN-R-29. Bulletin A-12 gives complete specifica- 
tions. Send for your copy . . . Weston Electrical Instru- 
ment Corp., 617 Frelinghuysen Ave., 'Newark 5, N. J. 
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P ITTSBURGH Aircraft Finishes accom- 
pany these famous bombers, fighters 
and cargo carriers through the skyways 
of the world. There is no greater evi- 
dence of the stamina, long life and pro- 
tecti vequaii ties of Pittsburgh’s "fighting 
finishes” than their unsurpassed per- 
formance under conditions in which such 
aircraft have to operate. There is no bet- 
ter proof that aircraft manufacturers 
can continue to look to Pittsburgh for 
finishes with a "plus” over specifications! 

Pittsburgh Aircraft Finishes 

include Camouflage Finishes . . . Pro- 
tective Coatings for Wood and Fabric 
Surfaces . . . Zinc Chromate Primers for 
Metal . . . Lacquers, Clear and Pig- 
mented . . . Dopes, Clear and Pigmented 
. . . Sealers and Surfaccrs for Wood . . . 
Plywood Finishes . . . Paints . . . Spar 
Varnishes . . . Heat-Resisting Enamels 
. . . Slushing and Sealing Compounds 
for Fuel Tanks . . . Caulking and Glaz- 
ing Compounds . . . Chromseal Ribbon 
Compound . . . Fabseal Impregnated 
Tape . . . Chromseal Tape . . . Stratoseal 
Cabin-Sealing Tapes . . . Army and Navy 
Specification Finishes . . . Commercial 
Finishes for Post-War. 

Call on us for enlightening facts and 
figures. Our extensive experience in the 
field of aircraft finishes often can save 
you time and money. 
PITTSBURGH^PLATH GLASS ^COMPANY, In- 


p| Pittsburgh 

PITTSBURGH STANDS FOR QUALITY PAINT AND GLASS 
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There’s an improvement 


in production, tool life, and finish 
when the proper Gulf Cutting Oil is usedl 



Aircraft Supercharger Impellers 

Gulf Cut-Aid proved superior to twelve other 
brands of cutting oil tested in this plant for 
straddle milling aluminum alloy supercharger 
impellers. With this revolutionary new cut- 
ting oil, production is 10% greater and tool 
life 50% longer than with cutting oil pre- 
viously used. 


Helical Gears 

The use of Gulf Cutting Oils on this gear 
generator led to a 20% increase in cutting 
speed, 25% greater tool life, and improved 
production. 


Shell Adapter Rings 



eliminated. 




A GAIN AND AGAIN, on the most exacting 
war assignments. Gulf Cutting Oils have 
made outstanding improvements in production 
and tool life. Call in a Gulf Service Engineer to- 
day and let him show you how they can help you 
with your machining problems. Write, wire, or 
phone your nearest Gulf office. 


GULF OIL CORPORATION • GULF REFINING COMPANY 

Division Sales Offices: 

Boston ■ New York i Philadelphia ■ Pittsburgh - Atlanta 
New Orleans ■ Houston ■ Louisville ■ Toledo 
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PIONEER PARACHUTE COMPANY, INC. 


■PREFERRED 


Test pilots and navigators, bombardiers ana 
turret gunners who must necessarily fit into 
cramped quarters, as well as civilian flyers 
prefer the P3B — the most popular 'chute in 
service today. 

Compact, ultra-thin and snug fitting, the P3B 
is 20% lighter and occupies 50% less seat 
space with no sacrifice in strength — yet the 
canopy is the full 24 foot standard size. The 
P3B is "tops" because it is the culmination 
of the engineering shill and constant design 
advancement by the men who pioneered the 
making of parachutes. The P3B is standard 
equipment of the U. S. Army and Navy. 


WEST COAST FACTORY BRANCH, 1 09 SOUTH CE NTR AL AVE N U E, GLENDALE 4, CALIFORNIA 
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Here’s Something 


IN AIRCRAFT 
LIMIT SWITCHING 


MICRO 

SWITCH 

ROTARY “H” HOUSING 
is adjustable 
through 360 degrees 


Micro Switch brings to the aviation industry the 
new Rotary "H" housing in which the switch is 
operated by rotary actuation . . . something new 
in aircraft limit switching. 

This newest addition tQ the famous Micro Switch 
Type "H" housings has a lever arm adjustable 
through 360 degrees, which can be directly link- 
connected to other mechanisms. 


The Rotary "H” housing is of die cast aluminum 
and may be sealed against dirt, splash, or oil. The 
AN type conduit fitting is adjustable. Mounting 
holes are symmetrical and make possible four- 
position mounting on either face. 

This new housing accepts AN-S-39 switches and 
will accept any basic pin plunger "Z” type switch, 
including the split contact type. 

This new Micro Switch Type "H" housing is the 
latest addition to the Micro Switch line of alumi- 
num housings which are standard equipment on 
all types of military and commercial aircraft. 
Their long operation life assures reliability and 
a minimum of maintenance. Their ruggedness, 
light weight, and compactness, most exactly 
meet the needs of aircraft usage. 


SEND FOR 
THIS CATALOG 
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T HE Crescent NCRE, shown 
above saving time and man- 
power for The Trailmobile Com- 
pany, Cincinnati, O., is the most 
flexible of all lift trucks. The 
NCRE can be used for lifting, 
tiering or trailing. Equipped with 
a 62" lift, it will operate inside 
any standard boxcar. Available 
in 4000-lb. and 6000-lh. lifting 
capacities. 

Crescent Electric Trucks 


increase the speed of material 
handling and at the same time 
reduce labor costs because they 
effect drastic manpower savings. 
Careful designing and superior 
construction are responsible for 
their ability to withstand the 
hard usage they get these busy 
wartime days. Maintenance costs 
are negligible. Crescentize your 
plant and watch those handling 
headaches fade. 
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PRECISION 


is 'Bu/Yf/tj 


SOUTH BEND LATHES 



The "built-in” precision of South 
Bend Lathes, so evident in their per- 
formance, has its source not only in 
their design features, but in every vital 
part. Each part has behind it the expe- 
rience of thirty-eight years of lathe 
building, plus constant research directed 
towards its improvement. Backing this 
up in every manufacturing process are 
rigid controls that prevent deviations 
from established standards. These are a 


few of the reasons why South Bend 
Lathes are better today in every way. 

This "built-in” precision makes possi- 
ble heavier cuts and feeds, easier opera- 
tion, longer life, and greater accuracy. 
It pays dividends to the users of these 
lathes in better and faster machining. 
Examine your metal working require- 
ments in view of the advantages that 
can be obtained through the use of 
South Bend Lathes. 
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YOU’H HAVE 
TO WATCH 
YOUR PENNIES... 


IN THE PEACETIME COMPETITION 

With the roo min g of peace and a return to the American 
way of producing goods at a profit in highly competitive 
consumer markets you'll have to be certain that every step 
from initial blueprint and tool design, through the machin- 
ing, stamping and assembly line, up to packaging and 
delivery is planned and executed with utmost efficiency 
and with the minimum of cost. 

In the production of war munitions Oiljak has maintained 
an enviable record of production of intricate parts and on 
time deliveries, in accordance with strict Government in- 
spection — and has actually reduced the estimated and 
approved cost, thus saving the Government considerable 
sums, by skillful planning and supervision of the work. 
These same skills in metal manufacturing, improving de- 
signs and reducing costs are available to manufacturers 
as they convert to peacetime merchandise. It may transmit 
your penny savings into dollar profits to confer with us on 
r any metal manufacturing problem. 

MACHINING • STAMPING • WELDING • PLATING • FINISHING • ASSEMBLING 



:M E T A L 


MANUFACTURERS! 


the OILJAK MANUFACTURING Co. 


MONTCLAIR, NEW JERSEY 
THE JOB COMPLETE FROM BLUEPRINT TO FINISHED PRODUCT I 
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The TELEOPTIC Company 

12S3 MOUND AVENUE • RACINE, WISCONSIN 


Till? BIG JOB o{ tfa TINY GE All 


ABSOLUTELY UNIFORM PRECISION, tolerance, and concentricity in every ma- 
chining and finishing operation — these are essential factors, the perfection of 
which spells Tel-air ACCURACY. 

Bomb Fuzes, in which the pinions illustrated are used, and hundreds of other intri- 
cate component parts bear witness to the dependability of Tel-air precision 
engineering. 

Right now ALL Tel-air production is devoted to the final push to end the war as soon 
as possible. 

If you have any product using tiny mechanisms which must operate with unfailing 
precision and accuracy — we can make them to your complete satisfaction. We 
have an enviable record for deliveries on schedule. 


BUY MORE WAR BONDS N OwJ 
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Safely Belts for the "Big Inch" 


o “Somewhere in” Burma or China or India 
oil and gasoline for the engines of war were 
urgently needed. So the Army Air Forces 
Air Transport Command “Skyloaded” their 
transport planes with mile after mile of the 
heavy pipe and flew it all out to build a 
great pipe line— an Asian version of Amer- 
ica’s “Big Inch.” 

Yesterday, it would have been fantastic. 
Today, it’s a vivid illustration of the part 
Evans Sky Products play in modern air 
transportation. Regardless of shape, size or 
weight, air-cargoes are tied-down by Evans 
Skyloader equipment— the “safety belt” that 
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protects the cargo against damage, break- 
age and shifting, and the plane against in- 
jury. Write for a copy of the latest issue of 
“Sky Loadown,” a breezy, informative 
pamphlet you’ll be sure to find interesting. 

Pioneers in the development of loading 
equipment for both land and air transporta- 
tion, Evans engineers are planning now for 
wider-tlian-ever peacetime use of Skyloader 
equipment— Safety Belts for Air Cargo. 

★ ★ ★ 

EVANS PRODUCTS 

COM PANY 

DETROIT 27, MICHIGAN 
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You can lie Sure of Uniformity and Qualify when 



you 


Specify Globe ! 


Extra care in production control assures uniformity and 
quality in all classes of Globe steel tubes. Unvarying 
quality is safeguarded and production methods and 
materials exactly controlled by one of the largest and 
complete chemical and ohvsical laboratories of its kind. 
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They crossed America 
at 6 miles high (in 6 hrs: 3 min.) 


and as comfortably as "driving a car" 



H ere you see the prototype of 
100-passenger Boeing Strato- 
cruisers to come. In its record flight, 
you see what greater speeds and 
non-stop travel is coming through 
the higher, thinner air. And yon 
see the comfort that will be yours. 

For the C-97 cabin is pressurized. 
“comfort-protected” by AiReseareh 
controls that seal the thin air and 
cold outside. That, at 20,000 or 
30,000 feet or more, keep the cabin 
at the same comfortable pressure- 
level found thousands of feet below. 
Such a cabin also ends the air pres- 
sure changes of take-off and land- 
ing. Makes high-altitude flying like 



ahead. And the kind of air control 
AiReseareh is developing into 
devices for your better living at 
home and at work, as well as in 
the sky. AiReseareh Manufacturing 
Company, Los Angeles and Phoenix. 
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J 5 + + + PLUS + + + 
+ + + PLUS + + + PL 


LIGHT... COMPACT. .. PLUS! 

And in Automatic’s Class "5" Relay 
it’s the "plus features" that count 


It’s not much of a problem to make a relay that will fit in a small 
space. But it's quite another matter to make a small relay that 
will operate unfailingly on modern aircraft, flying at high 
speeds, at high altitudes, and under widely varying atmospheric 
conditions. That's what makes these "plus features” of the Class 
"S” Relays so important to aviation designers— 

Built-In Vibration Resistance far in excess of the requirements of 
the Signal Corps and the Air Forces. 

Unique Spring Design for "rubbing" contact action and ease of 
adjustment. 

Twin Contacts with self-equalizing action, providing dual circuit 
paths for maximum reliability. 

Long Armature Bearing and precision-formed pin pivot, to in- 
sure long working life under tough conditions. 

Efficient Magnetic Circuit, combining high contact pressure 
with sensitivity on both large and small contact assemblies. 

Class "S” Relays are now being supplied in a wide variety of 
types, with single and double spring pile-ups carrying up to 12 
springs, and with coil and contact combinations to meet every 
need. For full information, write for Catalog 407 1-D. 


AND OTHER CONTROL DEVICES 

/AUTOMATIC 
r ELECTRIC 



AUTOMATIC 



LECTRIC SALES CORPORATION 
I Van Buron Strati • Chicago 7, Illinois 

In Canada: Automatic Electric 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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We’ve never been stumped yet, after thirty-four years 
of doing the almost impossible in bending TUBES, and 
meeting the most exacting engineering requirements. 
Square tubes, flat, oval, round tubes— steel, aluminum, 
brass, copper— from V<” to 5”— from a huge landing- 
gear strut to a tiny oil line— we bend them, and reduce 
them to all kinds of amazing shapes, sizes and directions 
to accomplish the most intricate uses, modern engineer- 
ing commands them to perform. 

It calls for the highest degree of engineering skill, and 
alert, precise workmanship that comes only from one 

source— EXPERIENCE. 

Though we’re doing an important war job we can offer 
this experience and skill, together with an able manage- 
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ment to assure exceptional teamwork and precision 
production in all kinds of tube-bending. Put your 
problems up to us. 

Write for an informative booklet on tube-bending at 
its best to American Tube Bending Co. Inc., 4B Law- 
rence St., New Haven 11, Conn. 

AMERICAN 
TUBE BENDING 
COMPANY, INC. 

PRECISION Is sire, all (laniards 






plane 


‘FpLANE’ 


ABOVE IS AIRCRAFT RECEIVER AND TRANSMITTER 
MODEL ART-40 

Years of prewar experience 
in the production of electronic 
equipment qualified us to de- 
sign, develop and produce air- 
craft communication systems for 
the United States Government. 

War work on which we are now 
engaged is further enhancing 


our qualifications. 

Aircraft manufacturers 
realizing the vital importance 
of communication systems in 
their postwar craft will find us 
fully competent to design, en- 
gineer and produce the best 
that experience can provide. 


COMPLETE RECEIVER AND 
MODEL BffiP 


W TRANSMISSION-RECEPTION 






K'?*-' \ - '-4 


UNITED CINEPHONE CORPORATION 


TOKRINGTON, CONNECTICUT 
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Has Many 

Desirable Characteristics 



AIRCRAFT 

wet valve seat 

GRINDING MACHINE 

for 

IN-LINE and RADIAL MOTORS 


full details 


at once tor 


Write 


ALBERTSON & CO.. INC. 


sioux city, IOWA, U. S 
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Looking for dependable strainers? Then investigate the useful 
combination of properties offered designers by strainers made 
of MONEL, NICKEL or INCONEL wire cloth: 

1. High strength, rigidity and toughness. 

2. Wide resistance to corrosion, including ability .o withstand ma- 
rine atmospheres, salt water, ethylene glycol, anhydrous ammonia, 
compressed oxygen, fire-fighting solutions, tetraethyl lead and 
other high-octane gasolines and their products of combustion. 

3. Efficiency and freedom from clogging, due to the corrosion- 
resisting surfaces. 

4. Resistance to high temperatures and freedom from low-tempera- 
ture brittleness. 

5. Ease of forming and joining. 

6. Choice of welded, soldered or brazed seams. 

7. Large selection of standard weaves and meshes. 

Today, Monel and ocher nickel alloys are giving trouble-free 
performance in thousands of military aircraft. By planning 
now, you can build the same dependability in your aircraft of 
Tomorrow. 

Precision-made strainers of high-nickel alloys are being 
turned out on a production basis by leading manufacturers of 
filter cloth and wire cloth products. Consult your usual supplier 
for information on weaves and meshes. 

Write for handy booklet, "Inco Nickel Alloys for the Air- 
craft Industry.” 

THE INTERNATIONA! NICKEL COMPANY, INC., 67 Wall St., New York 5, N. Y. 
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A thoroughly dependable motor is the first step 
in meeting the high standards of performance 
that will be demanded of tomorrow’s products. 


Backed by 30 years’ experience and used suc- 
cessfully in over three thousand special applica- 
tions, Lamb Electric motors may provide the 
answer to your motor problems. 

THE LAMB ELECTRIC COMPANY 

KENT, OHIO 




THOROUGH 
, ENGINEERING... 

is the basic factor bc- 
e successful 
operation of the spe- 
cial application mo- 
tors shown here and many others we have 
designed and built for all types of equip- 
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JET 

PROPULSION 

. . the newest application 

°f 

SOLAR 

experience 


Expert technical knowledge of high- 
temperature alloys — unique engi- 
neering and manufacturing ability in 
fabricating products of great heat 
resistance are requisites to the pro- 
duction of important jet engine parts. 

Solar today is making those parts. 
It is bringing to the field of jet pr 
pulsion those experiences arid sk’ 
which have made Solar the ri 
leader in engineering and pro 
airplane exhaust systems over 
fifteen years. 

Here again Solar conti 
problems in the elimi 
gases, the utilization 
the control and tra 
the fabrication of 
corrosion resista 
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Benjamin Franklin placed the study of weather on a 
scientific basis . . . before him, less was known about 
weather and its causes than almost any other phenom- 
ena observed by man ... he helped to make people 
weatherwise. 

The Franklin Institute of The State of Pennsylvania 
was bom, in 1824, to pay honor to Benjamin Franklin, 
and to further both scientific activities and the under- 
standing of them. It was here that a systematic study 
of weather had its beginning, and the study of moisture 
and temperature changes in the atmosphere ceased to 
be haphazard. 


The Franklin Institute invited Davison to exhibit 
dehydrated packaging, the great step forward in elim- 
inating moisture damage to goods in transit and 
storage. Through the use of Protek-Sorb* silica gel 
in dehydrated packaging, together with the proper 
moisture vapor barrier, science has been applied to 
packaging . . . this has made it possible, for the first 
time, to deliver to all fighting fronts, regardless ot 
climate and temperature, war materials, factory fresh, 
clean, free from rust, corrosion, mildew and mold, 
ready for immediate use . . . Protek-Sorb in dehy- 
drated packaging has a far wider field in the years of 


CONSULT US ABOUT ENGINEERED PACKAGING 


THE DAVISON! 


M I CAL CORPORATION 


Canadian Exclusive Salts Agents for PROTEK-SORB silica gel • CANADIAN INDUSTRIES LIMITED • _ General Chemicals Division 
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Positive Clamping, Ma: 


imum Open Clearance 


To Speed Assembly, Machining Oper- 
ations, Metal and Plastic Stamping. 

For complete data, including tested 
pressure figures, send for the new 
Kwik Klamp Catalog. 

DANLY MACHINE SPECIALTIES, INC. 

2100 South 52nd Avenue Chicago 50, Illinois 
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Packaged Units for Fast Prefill 
with 3000 p. s. i. Closing and Holding Pressure 


Using 10 GPM and 20 GPM Low Pressure Pumps 
in Combination with % GPM and I'/z GPM Pumps at 3000 p. s. i. 


Units Complete with Pumps on Double End Motor . . . Unloading and Relief Valves 
and Micronic Filter . . . All Mounted on 40 Gal. Water Cooled Reservoir 



Specifications and Engineering Data on Request 


THE NEW YORK AIR BRAKE COMPANY 

— 

420 LEXINGTON AVENUE, NEW YORK 17, N. Y. • FACTORIES: WATERTOWN, N. Y. 
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• Accuracy and dependability in aircraft instruments are the two 
most important things today. These instruments must also be 
built to withstand the punishing heat of the tropics as well as 
the cracking cold of the arctic circle. 

The acceptance of HICKOK by the armed forces and the common 
request “Hickok or equivalent” is a fine tribute to a high standard 
of excellence. 

For more than a third of a century HICKOK instruments have 
been noted for high precision, fine accuracy and long life. That is 
why they have long been held in highest esteem by the men who 
know meters and instruments. Write for catalogue. 


THE HICKOK ELECTRICAL INSTRUMENT COMPANY 

— 


10525 DUPONT AVENUE 


CLEVELAND 8, OHIO 
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When you are carrying a bomb load 
heavier, faster and higher than any 
ever carried before, the gears oper- 
ating the controls, among other com- 
ponents, must be the best — perfect. 
The glorious performance of the B-29 
Superfortress shows that they are lay- 
ing them down in the right places. 

The Brad Foote Gear Works is proud 
to have had a part in supplying parts 
from the start for this wonderful ship 
and to have contributed with its skills' 
in the manufacture of precision gears 
and parts. 


BRAD FOOTE 


GEAR WORKS 


1309 SOUTH CICERO AVENUE 
DEPARTMENT C. CICERO. 50. ILL. 
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Utmost Vepenc/abitity- . - 

« OSE ClAMPS 


••»« hr Vlchty 


Dependability has been recognized by the 
Wittek Manufacturing Company during its 
25 years of hose clamp manufacturing ex- 
perience as a foremost requirement in any 
hose clamp design. Wittek assures this de- 
pendability by the selection of basically 
sound designs ... the use of high-grade 
materials and the application of good 
workmanship. Today Wittek offers two 
distinctly different hose clamp designs— 
each of which meets the requirements of 
Specification AN-FF-C-406 A. 

TYPE WWD— an adjustable worm drive hose 
clamp made of stainless steel and designed 
to take full advantage of the superior phy- 
sical properties of that material. Note the 
compact streamlined housing ... the hard- 
ened one-piece thumbscrew— PLUS a new 
exclusive Wittek feature— an inner band 
of Stainless Steel accomplishing the two- 
fold purpose; (1) protecting the hose from 
the serrations in the outer band, and (2) 
distributing the load uniformally to pro- 
vide greater strength and superior sealing 
characteristics. 

TYPE FBSS— an improved Stainless Steel 
version of Wittek's basic FB design— now 
incorporating a bridge extender— in all 
sizes. This is the most effective hose clamp 
for all applications where an adjustable 
clamp is not necessary. 

Hose Clamps for all requirements, made 
by Wittek— specialists in hose clamps and 
their applications. 


WITTEK 


RING CO. 

Chicago 23, III. 
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GIVES GREATER UTILITY 

Many are the uses af this hard-working type 
of tool. In the Plomb line open end wrenches 
have been developed to unequalled excellence. 
Exclusive design produces smaller, more compact 
heads that work efficiently in smaller clearances 
— get into more places more easily. 

Short jaws, designed for extra strength where 
strains occur — lighter, yet stronger construction — 
15° offset heads — these are additional features 
that give you greater speed, safety and all-round 
utility when you use Plomb Open End Wrenches. 


Other Plomb tools have similar advantages 
for their particular jobs. Get them from the Plomb 
Distributor near you. — Plomb Tool Company, 
2221 Santa Fe Avenue, Los Angeles 54, Calif. 


EXAMPLE 

V\b size works in as 
little clearance as %" 
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Whether you turn out 
fighting equipment for Uncle 
Sam or are re-tooling for peace- 
time production, you'll find Chicago 
Wheels just what you've been looking 
for to produce better, smoother finishes. 
The widest range of types, abrasives and 
bonds — wheels to do any job of grinding so 
accurately the finish can be measured in micro 
inches — rubber wheels for polishing or precision 
cut-off work. 

You get the results of half a century of invention, 
tests and improvements from our modern research labor- 
atory. And, this same laboratory is open to you— tell us 
about any grinding problem you have and our engineers 
will tell you how best to whip it. 

GRINDING WHEELS up to 3" in diameter in various bonds, 
including the new FV, the bond with a pedigree. 

MOUNTED WHEELS in every practical shape, grain and grade, 
each firmly mounted on a steel shank. 

A TEST WHEEL — Write us what material you have to finish 
wheel you'd like. We’ll send one promptly. 

Write for Catalog of complete Chicago Line 

ICAGO WHEEL & MFG. CO. 

West Monroe Street Dept. Av Chicago 7, Illinois 
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FIFTIETH ANNIVERSARY MESSAGE TO OUR FRIENDS 

A Half Century isn't so long, after all. Looking back across the years to 1895, 
it seems but recently that 1 started a new business at Quincy, Massachusetts — 
the business from which our present company has developed. 

The fact that so many first friends are still with us today (such as the General 
Electric Company, which placed an order in 1897, two years after we began) 
is evidence that, in a measure, we have achieved what we set out to do — first, 
to manufacture "protection" in which shippers would have faith — and second, 
to maintain a standard of service in which dependence could be placed at 
all times. 

While our entire production of Waterproof, Corrosion Preventive and Building 
Papers is still devoted 100% to war purposes, we are looking ahead, confident 
that many of the protective packaging experiences we have had under the 
stress of war emergencies will be very useful to our friends in the postwar 
period to come. 

It is needless to say that it gives me great satisfaction to have been actively on 
the job (as I still am today) during the entire span of fifty years. To those 
whom I know personally, and equally to others who have favored us with their 
friendship in the form of orders from near and far, I send greetings and 
best wishes. 



Angier Corporation 


i895 

1945 



50th.Anniversary 
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with the "UNBRAKO" Internal Wrenching Lock Nut 



For primary connections in aircraft, the "UNBRAKO" internal Wrenching 
Lock Nut is a superb and officially approved safety nut. Two vulcanized 
fibre plugs (Fig. 1) inserted through the body of the nut provide the locking 
feature. Fig. 2 shows how these plugs contact four threads of the bolt, 
assuring an absolutely dependable locking grip. 

This design also permits of maximum thread length in the nut. "Unbrako" 
is heat-treated to a high degree of Rockwell hardness and it can be used 
again and again before the torque falls below the Wright Field Minimum. 

Full Range of Sizes 

Our Internal Wrenching Bolt (B) and 100° Flush-Head Socket Bolt (C) fully 
meet the extreme degree of precision, tensile, fatigue and inspection demanded 
by the aircraft industry. They are made to tolerances so microscopically 
close as to be practicable only by our long and extensive experience in 
precision work and the appreciation of their superior quality is steadily on 
the increase. As a matter of record: The internal wrenching feature of 
bolts "B" and "C" facilitates compact designs — saves weight, space and 
money. 



OVER 40 YEARS IN BUSINESS 

Standard Pressed Steel Co. 

JENKINTOWN, PENNA. BOX 56& 

BOSTON • DETROIT • INDIANAPOLIS • CHICAGO • ST. LOUIS • SAN FRANCISCO 
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Over 189 Stations of the Blue Network 


Saturday, June 16th at 8:30 P.M. (e.w.t.) 


( ( ) /if diner* 

Pays Tribute To The 

AVIATION 

INDUSTRY 

On The Famous 

PjPo'ftA 

RADIO BROADCAST 

Conducted by ARTHUR FIEDLER 
T | TONE in this tribute. Listen and be proud as a nation-wide net- 
J- work of 189 radio stations tells America of your industry’s great 
contribution to the wqt» effort . . . the production records you and 
your associates have helped to sot . . . the many ways your industry 
is helping to speed Victory ! 

It’s a salute to you ... to every man and woman working in 
America’s great Aviation Industry. 

Check Your Local Paper for Time and Station 
•k ■ ■ ■ ■ ' — 



90 Boston Symphony Musicians — Arthur Fiedler, Conductor 

Allis-Chalmers dedicates these Saturday played by members of the world’s finest con* 
Night Concerts to the men and women of cert orchestra — is a fitting tribute to those 
U. S. Science and Industry. We believe the who are doing so much to further American 
Favorite Music of Yesterday and Today — good living — so much to protect it! 


ALLIS-CHAL MERS@ 


"Stipineelt'rip r //a/ irfli 

— -Sttlf/uti .s/muHean 
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VOKES FILTRATION & SILENCING CO. INCORPORATED, 
101, Park Avenue, New York, & VOKES (CANADA) LTD., 
1123, Bay Street, Toronto, Canada. 

Contractors to British and Dominion Governments. 


VOKES • LIMITED • LONDON • S W- 

DESIGNERS. PATENTEES & MANUFACTURERS OF AIR. OIL & FUEL FILTERS & SILENCERS 
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RE-SOLICITATION is the keynote for a vic- 
torious "mop up” in the Mighty 7th Weir Loan. 
Bond rallies plus continuous competition be- 
tween departments help to keep Bond subscrip- 
tions on a quota-topping climb. Strategic poster 
displays . . . showings of "Mr. & Mrs. America,” 
the Treasury film . . . distribution of the War 
Finance Booklet, "How To Get There,” and the 
handy Bond-holding envelopes play an impor- 
tant part. But, above all else, arrange to have 


every employee asked once more — and person- 
ally urged once more — to meet his personal 
quota in the Mighty 7th! 

The Payroll Savings Plan is the mainstay of 
every War Loan — meeting your plant quota is 
vital to the success of the 7th! Remember we 
have to make two drives in 1945 do the work of 
three last year. Put on an intensive "mop up” 
final to help mop up the Japs, cut the tentacles 
of inflation — and lay the foundation of security. 



The Treasury Department acknowledges with appreciation the publication of this message by 
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FLEXIBILITY 

...in meeting 
your problem 

Does a special part 
for the product you 
make present a prob- 
lem in design — in 
materials— in costs? 
Call on our consult- 
ant service for help 
— no obligation to 
you. Our engineer- 
ing experience and 


chines 


model 

: both 
o flexibility 

of cold-forged spe- 
cialties. In most 
cases, moreover, at a 
saving in costs toyou. 




JOHN HASSALL 


126 Clay Street 
Brooklyn 22,N.Y. 



Hassall 


"Our Staff of Acoustical 
Engineers 
i is at Your 
Service" 



M. Heineman 
President 
Permoflux 
Corporation 


Permoflux engineering is directly responsible for many 
history-making war communication improvements. 
Our dynamic headphones, speakers, microphones, 
midget transformers and other acoustical products 
have made notable contributions in performance, de- 
pendability and progressive design. 

If in your development of communication equipment 
requiring acoustical components, you are interested in 
availing yourself of exceptional engineering, design 
and manufacturing talent, we invite you to turn over 
your problems to us. Our staff of competent acousti- 
cal engineering experts is ready and able to give you 
immediate cooperation. 


PERMOFLUX CORPORATION 

4900 WEST GRAND AVE., CHICAGO 39, ILL. 
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Accident 
Insurance.... 

for AIR 
PASSENGERS 

Cc6 / ICr &K&UZ. OCrs£ 


EH 


assengers in civilian 
or non-scheduled 
inywhere in North 
/e protection against 
hazards as part of 



all, you should obtain full details al 
Connecticut General’s broadened prc 
tion. Any representative will be glai 
give you information. 


[OIMECTICUT 

GEnERHL 

LIFE INSURANCE COMPANY 



ACTION . . . fast and dependable . . . that’s whi 
required of equipment which must keep pace with 
stern demands of the sensational “Thunderbol 
Hordes of these superb fighting ships will be treat 
the Japs to the same medicine that made the Nazis 3 
“uncle.” Right along with each one will go a Y01 
Aircraft Oil Temperature Regulator, proudly cutt: 
warm-up time and providing the urgently needed an 


ast company? Yes, b 
1 the building of 1 


Whatever your aeronautical heat transfer requirements 
or problems . . . Young Engineers stand ready to help. 


Young 

HEAT TRANSFER PRODUCTS 
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Concentric Transmission 



quality and w 

Doolittle lines are made in sev- 
en standard sizes. Each line uses 
seamless copper tubing for the 

T™.‘c. Zd" T-S ; “iS Carefully d,*„d -ud WRITE 

inner conductors. The insulating accessories for any 
heads arc made of low loss cera- are also available. 


FOR 

order. CATAIOG 
nc ° n ; AND 


irely for For engineering informa 

rical apd cerning installation and — , 

s. freetoconsultourengineeringstaff. PRICES 


[QUICK DELIVERY 

I On All Standard 
1 Sizes Upon 
| Suitable Priority 



This can't Happen 



ELLIOTT'S 

HAMILTON 

Steel 

Shallow Drawer 


Patented tracing lifter in each shallow drawer 
brings the sheet you want to the top immediately 
and without creasing, tearing or wrinkling. 

The lifting action is smooth and easy. Tracing 
can be refiled easily and without damage. Sheets 
cannot curl or creep over back of drawer. 


B. K. ELLIOTT COMPANY 

DRAWING MATERIALS— SURVEYING INSTRUMENTS 


There's a Water-Seal 
MOLDED RUBBER 
CONNECTOR 

Designed For Any 
Portable Power 

Supply Application 

Many types and sizes of 
Mines Molded Rubber Con- 
nectors have been developed, 

• making them adaptable t 
almost any application wher 
power is transmitted by 
portable cable. Stationary 
receptacles are also avail- 
able for each portable type. 

Molded on the desired 
cable length for the work to 
be done, Mines Cable Con- 
nectors become a part of the 
cable itself. 

The spring pressure female 
contacts and the water-seal 
assure you a safe, positive 
connection with the male 
connector for efficient power 
supply to any machine un- 
der all plant conditions. 

Mines Water-Seal Connec- 
tors are available in single 
conductor and multi -con- 
ductor types. 

Our engineers will gladly 
work with you in solving 
portable power transmission 
problems on capacities up to 
5000 volts and 325 amps. 
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IT IS gratifying to obtain 
prompt shipment of materials 
and parts ! Even more so, if they 
exactly suit your purpose. This 
double achievement is routine 
occurrence at plants where Booth 
“prescription” felts — precision 
die-cut to specifications — arc 
overcoming critical material 
shortages. Aircraft and other 
vital war industries thus bypass 
many a production problem! 
THE BOOTH FELT COMPANY 
482 19th Street Brooklyn, N. Y. 
745 Sherman Street Chicago, III. 




... to buildq B OMBER 


Airplane structural specifications call for a multitude of pipe and 
tube bending operations in which Swan Specializes: among them 

buretor insert tubU directional finding loops, oil lines and 
hydraulic lines. Swan Engineering handles these and other 
dose-tolerance pipe and tube bending jobs on a production 
basis, meeting rigid delivery dates. Swan's specialized plant 
facilities and modem streamlined production methods have 
effected savings in time and money for an impressive list of 
America's foremost plane manufacturers. Consult a Swan 
technician on your bending requirements! Our engineering 
department welcomes your special enquiries. 


BENDING IS OUR BUSINESS 
SWAN ENGINEERING COMPANY, 
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Your Bookkeeping Department, 
ice Department and Stock Room 
PLUS 

A Complete Service for 
ing and Producing 


• CARBON INTERLEAVED *PULLOUT FORMS 
•' COMMERCIAL CHECKS 

• PAYROLL CHECKS AND SYSTEMS 

• MODERN BUSINESS STATIONERY 

• DISTINCTIVE ADVERTISING LITERATURE 

• FORMS OF’ ALL KINDS .Appi'iJ. to, 

The REYNOLDS & REYNOLDS Co. 

DAYTON, OHIO 

. „ 



Great Britain and the U. S. S. R. 


HAMBERSBURG 

HAMMERS • PRESSES • CECOSTAMPS 


n~t 

KOEHLER DRAIN VALVES 

K1440B 

EASILY ADAPTED 

to 

YOUR DESIGN 



KOEHLER AIRCRAFT 
PRODUCTS COMPANY 
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Ask your operators 
what electric drill to buy. 
You'll find many will answer, 
"Buy me a 'Clark,' will ya?" 


With men who use electric 
drills, the Clark drill stands 
supreme. Use this user expe- 
rience as a yardstick in pur- 
chasing. 


euut 

drills • grinders • sanders 



612 Bergman St., Louisville 3, Ky. 
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1 Drill ONE Hole 


J 2 Insert LOK-SKRU 

I (Types with flat, flush, eounter- 

J sunk or spacer head. Sixes as 
| required for metal thickness 


! 3 


Riveted securely 
by drawing sleeve 
against inner side of 
metal with special 
power o’ hand tool. 




. THE DILL MANUFACTURING CO. 

FACTORY BRANCH 

1 700 East 62nd St. 1 10! S. Flower St. 
CLEVELAND, OHIO LOS ANGELES, CALIF. 


DILL AokSfow 

\ FASTENERS 




Make Sure of your 
Engine Mechanic’s License! 

Prepare for your CAA exam with this practical 
Question and Answer book. 



weak points, to acquaint yourself with 
the type and scope of the examination, 
to insure yourself in advance of a 
better grade. 



Airplane Engine Mechanics 
Questions and Answers 


McGraw-Hill-Whittlesey Practical Manual 
206 pages, 7i x 4i, 7 illustrations, $3.00 

A practical manual to help you prepare ^ for licensing by the 
mechanic’s work is covered in nine big sections dealing with 

Snd 'procedure? and 'the*' various airplane systems. ’ Each section 
starts with a brief outline of fundamentals to help you review 
essential background material. Then from .50 to 2G0 questions 

types, followed by the correct answers. 

Read this list of chapters 

CAA Regulations and Prepa- 
rations for Licensing Engine 
Mechanics 

Power Plants in General 
Lubrication and Oiling Sys- 


Fuels, Induction and Fuel 


Engine Instruments 
Engine Operation am 
Cooling Systems 
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SION 
ICTOBY 


LIBERTY 

AIRCRAFT 

MIRROR 

The pilots oi thousands of Allied 
fighter planes, now in action over 
our widely scattered battle fronts, 
are getting a perfect image of 
things behind them without eye- 
strain or fatigue, by means of 
Liberty Aircraft Mirrors. 

Liberty Aircraft Minors are all 
first surface mirrors, and as per- 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, immedi- 

Each fighter plane equipped with 
a Liberty Minor has a minor built 
to meet the specific requirements 
of that plane. Thus the pilot chang- 
ing from one plane to another gets 
uniformly good vision at all times, 
in all planes. 

All Liberty Minors are now built 
only for War service, but later 
these battle tested vision devices 
will be available to all operators, 
military, transport or private. 

LIBERTY 

MIRROR DIVISION 

LIBBEY-OWENS-FORD CLASS COMPANY 



THROUGH HEAD AND EYE 
INJURIES ALONE IN 1 9 A3 

29,700,000 man days were lost in industry 

proper safety p "A’eclfon^LoXTo Sell! 
strom specialists for superior products — 
light weight, comfortable safeguards a 

worker will nc* — 

tate shield sb 
to forehead at 


novc. Our No. 324 at 



MANUFACTURING CO. 
663-6 N. ABERDEEN ST. • CHICAGO 22, ILL. 

Goggles.Helmets.Shields.Respirators 


Solves the Problem o! 
Mailing List Maintenance! 



Kgraw-hilTI 

j DlPtCTMfllL UST StRVICl I 


McGraw-Hill Publishing Co., Inc. 

DIRECT MAIL DIVISION 
330 Wast 42nd St.. Naw York, 18. N. Y. 


A “WAR 
VETERAN" 



and the establishing oi tar flung repair 
and assembly bases by our armed forces, 
quadrupled the already healthy demand 
for these mighty little midgets. 
MOTO-TOOL owners and operators con- 



ands of Moto-Tools have helped to 
ish production records by General 


branch of the U. S 


relops 27.000 rr 


ork and long life from points and 
. Sturdily built with shockproof 
g. oil-less (oil sealed) bearings. It 
bs on 110-120 ▼. AC-DC current. 


DREMEL MANUFACTURING 
CO. 

Dept. 51 SF. Racine. Wis. 
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As in practically every other American-made plane 
now flying, Ampco Metal parts are used in the 
Fairchild Cargo Plane, known as the "Flying Box- 
car.” ... At critical points — subject to wear, impact, 
fatigue, or corrosion — parts of Ampco Metal last 
several times as long as ordinary bronzes. Ampco 
offers a series of engineered alloys to meet severe 
operating conditions. The desired characteristics are 
maintained through quality -control methods which 
have been developed through more than a quarter-cen- 
tury of specialized experience. . . . Ampco is prepared to 
help you adapt your design for practical production, and • 
to fabricate the part by any of the commonly-used metal- 
working processes, in the completely -equipped Ampco 
plant. Call in an Ampco field engineer from the nearest 
Ampco field office, or write us regarding your problems. 

Write for technical bulletins on aircraft parts. 
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ARMSTRONG 

Chrome-Vanadium SOCKETS 

• Standard with leading motor builders 
Socket Wrenches comprise a complete line 
of accurately made, finely finished sockets, 
all standard sizes and types from tiny Mini- 
atures to great Construction Wrench 
Sockets (not illustrated). 

Unique to the ARMSTRONG Socket 
Wrench Sets is the patented Drive-lock that 
locks socket to driver, driver to ratchet and 

assembly a rigid tool that meets industrial 
requirements of strength and safety. 



You're Right in the Center of 



GOINGdn 


IN NEW YORK 



How to 
save time 
by doing 
more reading 

That is a profitable paradox 
for you. More true today than 
perhaps ever before. For here 
in the pages of this publica- 
tion are packed many helpful 
ideas . . . considerable useful 
information. Much of it, in 
fact, available from n6 other 

And we most emphatically 
mean both the editorial and the 
advertising pages. 

Just one new idea gleaned 
from these pages ... a method 
for doing something better or 
faster or easier or at lower 
cost, may alone save you far 
more than a year’s reading- 
hours invested in this and 
other worthwhile business 

Many people have found 
this a fact . . . not only once, 
but time and time again. That’s 
significant . . . with time so 
precious today. 


Good advertising speeds inf or- 

McGraw-Hill 
Publishing Company, Inc. 

330 West 42od Street 
New York 18, N. Y. 


AVIATION, June, 1945 



In the thousands of controls on the vast 
fleet of naval vessels now sailing the 
oceans of the world — Curtis Universal Joints are playing 
important roles. 

Tankers, submarines, battleships, cruisers, carriers, etc., 
require a multitude of valves, steering apparatus, and other 
mechanisms where transmission of power or positive control 
of shafting around corners or at angles is necessary. 

Here too, as well as in the aeronautical and machine 
tool fields, dependable, smooth action with minimum main- 
tenance is essential. Curtis "Standards" for universal joints 
meet and exceed requirements of latest Navy Specifications. 

Why not let Curtis Engineers, with their 20 years of prac- 
tical knowledge and experience, help you solve your 
universal joint problems? 

Write for technical data and useful templates 


© 


CURTIS UniUER5RI 
joiiit co. inc. *=■“ 

SOLE DISTRIBUTORS, BOSTON GEAR WORKS, NO. QUINCY, MASS. 


An Efficient 
work-bench 



Portable Tristand Vise 

•This roomyTristand folds up snugly, carries easily, 
sets up solid anywhere you need it. Screw-down feet 
and ceiling brace if you want them. Lots of space for 
oil can and dope pot, plenty of 
slots to hang tools. It has a pipe 
rest and 3 handy pipe benders 
— and an efficient vise with ! 

LonGrip jaws, easy on polished f 
pipe. Buy it for easier work— 
at your Supply House. 
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A COMPLETE LINE OF 

RUBBER-CUSHIONED 

ABRASIVES 

IN 15 S'USSTOIBIi) 

For an extensive variety 
of Close-Tolerance, Precision 


BURRING-FINISHING-POLISHING 



WHEELS BLOCKS RODS STICKS 

IKrifjhlboy TUFF-TEX Tougher texture lor finishing 
hard metals . The tougher binder accents the abrasive 
action, y, retains the sol grubber cushion, finishing 

■Irifihlbny FINE-TEX Smoother, finer texture lor work 
on softer metals, producing special finishes and lor 

suFtable'.° nS ' * C ° arSer "*“* m ‘ ght ao1 be 
Urlghtboy STANDARD Brightboy STANDARD texture 
is a favorite for burring, finishing and polishing on the 


BRIGHTBOY INDUSTRIAL DIVISION 
Weldon Robert* Rubber Co. Newark 7, N. J. 




A Nation at WAR 


Our factories are producing for a nation at 
war and our merchants are serving their cus- 
tomers under difficult war-imposed condi- 
tions. The modern, coordinated Rail and Air 
Express Service is doing its utmost to carry 
speedily today’s urgent shipments over the 
nation-wide network of railways and airways. 
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BUSINESS 


where solder is 


SEROUS 


you’ll fini 

KESTER CORED SOLDERS 


CALLITE electrodes are in the 
BENDIX- SCINTILLA MAGNETO 





sSSk”™"*— = 




] » J OF THE UDYLITE j 
| FULL AUTOMATIC | 
i PLATING MACHINE j 

0 Since its introduction less than a year 
ago, the Udylite "Packaged” Full Automatic j 


won an "all out” acceptance. 



one of the finest investments in finishing 
equipment you can make today. 


Present owners say the Full Automatic 
has exceeded their greatest expectations. 
Let us explain its many unusual features to 
you— write for our illustrated bulletin. 
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Just Published 

How to SPEED UP 
SETTLEMENT Of 
Your TERMINATED 
WAR CONTRACT 





•ensntrx 

sSa S&SSF' **«*-« 




SHADOW LKX 
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HOW TO HANDLE 

AVIATION ENGINES 



Handle the engine ONCE . . . KRANE 
KAR lifts, transports, and positions the en- 
gine in moving it from fixture to fixture, 




Changed 

your 


ADDRESS? 


Let us know so that we can keep 
copies of Aviation coming promptly. 


On Paper NOW— 

Plans for the gears for tomorrow’s industry — 
are on paper — or in the inventive minds of 
the engineers. 

When the time comes to go into production — 
Diefendorf will be ready with the same quality 
that has marked every Diefendorf Gear pro- 
duced for war. 

Diefendorf Gear Corp., Syracuse, New York 

diefendorf 

IGEARS 




EASY to USE 


Triple plated — copper, nickel 


D cra attractive, high 
quality precision 

TUBULAR 

MICROMETER CO. 

ST. JAMES. 
MINNESOTA 
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GAGES • JIGS 
and FIXTURES 

"Dedi^ned and 7^'toduced 
to Oldest 

• In the design of special tools, gages, jigs and fix- 
tures for expediting and controlling production, 

Merz engineers approach each problem from two 
directions: first — from the standpoint of guaranteed 
accuracy, second — from the standpoint of simplicity, 
and facility of operation. 

When you commission Merz to design and build 
your special fixtures and gages you are assured of 
equipment for maximum quality and quantity of pro- 
duction. Write for literature describing our skill 
and facilities in this highly specialized field of engi- 
neering service. Prompt shipment of Merz standard , VVe are specialists in the design and production 
A.G.D. gages, from stock. of experimental machines and devices 




MANHATTAN RUBBER 

MOLDED 

- AIRCRAFT parts 

— s_ isolate vibration, seal joints, 
— "**- protect men and equipment 

To isolate vibration, seal joints and pro- 
tect men and equipment on aircraft, 
MANHATTAN developed specially engi- 
neered molded rubber parts from natural 
and synthetic rubbers. Motor Mounts, Dia- 
phragms, Sealing Rings, Packings, Gas- 
kets, Grommets, Ignition Parts, Bumpers, 
Brake Cylinder Cups and Boots, Cylinder 
Air Deflectors, Non-Slip Matting are some 
of the MANHATTAN Rubber Products 
on aircraft. Other MANHATTAN Rubber 
Products speed fabrication. They include: 





A HARD HITTING 

CRAFTSMEN 
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Wrought Washer Mfg. Co. 

2143 SOUTH BAY STREET 


"SINGLE- 

RELEASE” 

Harness 


UNITED NATIONS’ FLYERS 

are using it for 

SAFER LANDINGS 
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FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 39 YEARS 
Write for information 

THE FITZGERALD MANUFACTURING COMPANY 

TORRINGTON, CONN. 

BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 


FITZGERALD 

GASKETS 
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ANNOUNCING THE NEW 

SHOCK-ABSORBING 

COMTORPIUG 

Extra protection ( 

for heavy r — — A j 

shop duty & — 


DROP-FORGINGS 


THE COMTOR CO. 

90 RUMFORD AVENUE 
WALTHAM. MASS. 


i°o” Where To Buy 


MATERIALS 

SUPPLIES 


JACOEL 
Splicing Tool 
No. 10 

II swivel especially de- 
mod for splicing aircraft 
ntrol cables. Will accom- 

gs up to 3/16 inch in 


,. 0 s.*0 aircraft^ 

Uaee l»t» 


t/$fl 

♦ frlTANINP 

TITANINE INC. UNION, N. J. 


If 


this or other adverti 
not supply the inform 



The Proper 

SODER or FLUX 

to solve needs 
of industry 

L.^ B. fllLEN _ CO., Inc. 


AVIATION, 


9, 1945 



ARNO m 

TUBE SEAL 
No. 700 H|P 



A new, quicker, more reliable method for 
sealing all sizes of tubing. Made to engi- 
neered patterns with fiber disc and special 
quality adhesive. Easy and quick to apply. 
Can be removed in an instant, no residue. 
Write for. samples •_ and price lists of 
Amo Tube Seals "and 'Industrial Tapes 

ARNO ADHESIVE TAPES, Inc. 

MICHIGAN CITY, INDIANA 
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Aviations Market Place 


CLASSIFIED 

USED PLANES, ENGINES AND PARTS FOR SALE, TRADE OR 
WANTED SPECIAL SERVICES OF DISTRIBUTORS, FIXED BASE 
OPERATORS, ETC. 

(Sain and Sarviee— Storage— Rapairing-Chartai— Aarial Tow- 
ing or Exhibition! — Special Induction) 

EMPLOYMENT — SELLING — BUSINESS OPPORTUNITIES: 
OFFERED OR WANTED. 


ADVERTISING 

RATES: UNDISPLAYED, 10 cents a - 
tion Wanted: >/ 2 the unditplayed n 
10 words.) DISPLAYED $7.25 per Inch 


NEW ADVERTISEMENTS received by June 201b will api 


u AVIATION "Clessified", 330 W. 42nd St., New Yc 
Phone: MEdallion 3-0700— Ext. 556. 


POSITIONS VACANT 



POSITIONS WANTED 


productio: 






REBUILDING 


MISCELLANEOUS 


WANTED 

SUPERINTENDENT 


of primary importance. Ago — 40 or under. 
Engineering training desirable. 

Mte. giving complete personnel record 


BELL AIRCRAFT 

needs immediately 
^ experienced ^ 


Excellent opportunities for those having air- 
craft manufacturing experience, although 
applications of draftsmen and engineers in 
other fields will be considered. Applicants 
must comply with WMC regulations. 


BELL AIRCRAFT Corporation 

2050 ELMWOOD AVENUE 
Buffalo 7, New York 


PURCHASING AGENT 


assume buying duties, principally steel ; 
txperienced in buying aircraft steels 
tnd non-ferrous to AMS specifications. 


Additional 
Position Vacant 
Advertisements 
on page 408 


FURNISHED HOTEL 

CADI u/rws 


Professional 

Services 


LANCASTER, ALLWINE & ROMMEL 
Registered Patent Attorneys 


Patents — Copyrights — Trade-1 


AVIATION, 
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Twin-Engine Cessna Airplanes 

GOVERNMENT SURPLUS PROPERTY 

Available Through Reconstruction Finance Corporation 

"3900 *8500 


A large, comfortable cabin, coupled with twin- 
engine safety, and the ability to get in and 
out of small airport gives this airplane gen- 
eral utility value. 

It operates on 73 octane gasoline and cruises 
at approximately 140 m. p. h. This plane is 
suitable for business transportation, light 
cargo, pilot training, or personal use. 

This aircraft is a low-wing monoplane of 
composite wood, steel and fabric construc- 
tion and is powered with two Jacobs Model 
L4MB engines, of 225 horsepower each. These 
Army models, designated asUC-78and AT-17 
(commercial model T -50), are type-certificated 
but individual planes must be repaired and 


modified to meet Civil Aeronautics Adminis- 
tration airworthiness requirements for civilian 
flight. 

Information concerning sales procedure, 
location of aircraft, and price, may be ob- 
tained from your nearest RFC Disposing 
Agency in the cities listed below. 


PRICE DETERMINATION 

stant speed propellers, and a wing which is eligible 
for CAA approval to permit a 5400 pound gross 
weight. Prices are lower for planes equipped with 
fixed pitch wood propellers and/or a wing designed 



Reconstruction Finance Corporation 

A DISPOSAL AGENCY DESIGNATED BY THE SURPLUS PROPERTY BOARD 
Agencies located at : Atlanta • Boston • Charlotte • Chicago ■ Cleveland 

Dallas • Denver • Detroit • Houston • Kansas City, Mo. • Los Angeles 
Minneapolis • New Orleans • New York • Omaha • Philadelphia • Portland, Ore. 
Richmond • St. Louis • Salt Lake City • San Antonio • San Francisco • Seattle 


BUY WAR BONDS 


AVIATION, 


0, 1945 


407 



AVIATION'S MARKET PLACE 



AUTHENTIC u „ . _ . . 

OUTSTANDING New Dead Reckoning 

AUTHORITA- Equipment 



ENCYCLOPAEDIC 
AVIATION DICTIONARY 
by CHARLES A. ZWENG 


r mM 



NEW DALTON NAVIGATION COMPUTES 
(Typo EE-6B). S10.00. 

PRACTIC^NANUAL OF THE^E.68 COHPUTEFL 
PARACHUTE TECHNICIAN. Proves lor oornchme 

RUamruiliif: buleuu »nrrjmii"lp]o ;j cSolco e>»m- 


IR NAVIGATION NC 


^SSSSSSSiSSSS 

IOX & STEVENS COMPUTER $3SM 

Celestial Air Navigation Training 

Write tor Information 


PAN AMERICAN NAVIGATION SERVICE DEPT.-M 

12021 Ventura Blvd., N. Hollywood, Calif. 


ANODIZING OF ALUMINUM 
HARD CHROMIUM 
PLATING 

Philadelphia Rust-Proof Co. 


Aviation 

Schools 


PAN AMERICAN — 

ACADEMY OF AERONAUTICS, 

2300 West Flagler St., Miami 


T^NINg'IInTER tor 


35, Fla. 

INDUSTRIAL 


KtRO TRADfc 

“ COMPANT ** 

Roosevelt Field, L I. 

EXPERIMENTAL WORK 
MODIFICATIONS 


Government Approved Station 1 1 5 



WANTED 

ENGINEERS 

MACHINE 

DEVELOPMENT 

Graduate engineer or equiva- 
lent, experienced in the design 
and development of special and 
experimental machines. Men 
with creative ability required, 
experienced jn such lines as au- 

nance equipment. 

Must be thoroughly acquainted 
with modern methods and shop 
practices and capable of devel- 
oping new ideas in conjunction 
with modern mechanical labora- 
tory facilities. 

State age, marital status, details 
of education, experience, draft 
status, present salary and salary 
expected. Enclose recent photo- 
graph or snapshot. 

Post-war opportunity. 
Applicants must be able to ob- 
tain Statement of Availability. 


PERSONNEL NEEDED 


MID-WEST SCREW PRODUCTS CO. 


AIRCRAFT ACCESSORIES AND INSTRUMENTS 


APPROVED REPAIR STATION I»8 
UARKUIlETOItS • MAGNETOS • GENERATORS 
ELECTRICAL EQUIPMENT • RATTER IES • SPARK PLUGS 
VACUUM PUMPS • HYDRAULIC PUMPS • INSTRUMENTS 

STANDARD AIRCRAFT EQUIPMENT CO. 


ROOSEVELT HELD 


MI.NKOl.A, E. I., N. V. 


GARDEN CITY I 


408 
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USED TRAINING PLANES 

FOR SALE *875 to $ 2400 


SINGLE-ENGINE PRIMARY TRAINER AIRPLANES 

GOVERNMENT SURPLUS PROPERTY 
AVAILABLE THROUGH RECONSTRUCTION FINANCE CORPORATION 

TYPES AVAILABLE: 

Fairchild Army Models PT-19, PT-23; Boeing Army Models PT-17, PT-27; Navy 
Models N2S-li N2S-3, N2S-4; Ryan PT-22; and Naval Aircraft Factory N3N-3. 


These planes can be used for flight instruc- 
tion, personal transportation, crop dusting, 
ranch or forest patrol and other purposes. 

They are powered with in-line or radial 
type engines ranging from 160 to 235 horse- 
power, and are two-place, tandem, open 
cockpit monoplanes or biplanes of com- 


posite construction. These models are type- 
certificated but individual planes must be 
repaired to meet Civil Aeronautics Admin- 
istration airworthiness requirements for 
civilian flight. 

All of the above types formerly were used 
by the Army and Navy in their respective 
pilot training programs. 


Information on sales procedure, location of available aircraft, and sell- 
ing prices may be obtained from your nearest RFC Disposing Agency. 



Reconstruction Finance Corporation 

A DISPOSAL AGENCY DESIGNATED BY THE SURPLUS PROPERTY BOARD 
Agencies located at: Atlanta • Boston • Charlotte • Chicago - Cleveland - Dallas • Denver • Detroit 
Houston • Kansas City, Mo. • Los Angeles • Minneapolis • New Orleans • New York • Omaha • Phila- 
delphia • Portland, Ore. . Richmond • St. Louis • Salt Lake City • San Antonio • San Francisco • Seattle 

BUY WAR BONDS 
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OUT GOES SPOILAGE! 

Hamstrung by work-spoiling driver skids while he used 
slotted screws, a certain radio- cabinet manufacturer made 
a complete switch-over to Phillips Recessed Head Screws. 
Result: production shot up like a rocket! 


DOWN SO COSTS ! 

With this upward swing in production, there was a conse- 

helped along plenty by the fact that Phillips Screws drive 
up to SO percent faster! 


UP GOBS STRENGTH! 

On production ... on costs . . . yes, also on design, . . . 
use of Phillips Screws makes a big difference. Engineered 
for heaviest driving pressures, they help designers plan 
exceptional strength and rigidity into products! 


A WAV GOES SALES RESISTANCE! 

Saleswise, too, use of Phillips Screws pays off. They not 
only add to a product’s strength, smartness, and general 
good looks. They also banish burrs that snag clothes and 
sidetrack sales! 



- the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 

. . . It’s the exact pitch of the angles that eliminates driver skids. 

— It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power -without reaming. 

. . . It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% - cut costs correspondingly? 

To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS ^SCREWS 

WOOD SCREWS • MACHINE SCREWS • SELF-TAPPING SCREWS • STOVE BOLTS 
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Helping the flying box car bear its mighty burden 



It would have seemed impossible, just a few years 
ago— carrying trucks, heavy guns, even light tanks 
by air. Now it’s routine for the huge Fairchild 
C-82 Packet . . . thanks to the ingenuity of 
design in the “flying box car.” 

Magnesium alloys— with the highest strength- 
weight ratio of all common structural metals — 
have a very definite place in this accomplishment. 
To achieve maximum cargo capacity, the Packet 
carries a minimum of dead weight. That’s why 
several of its doors, for example, are made of 
magnesium. Included are the paratainer door, 


through which paratroopers’ equipment is para- 
chuted as they jump; the front and side nosewheel 
doors; and the life raft ejection door, on top of the 
fuselage. 

Fairchild says: "Our use of magnesium in these 
various parts was determined by the fact that the 
material is exceptionally light in weight and can 
be used to great advantage in these places with 
comparatively little difficulty.” 

Full engineering data on the use of magnesium in 
aircraft is available from Dow. Simply get in 
touch with the nearest Dow office. 


MAGNESIUM 


THE METAL OF MOTION 

MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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• FRANKLIN AIRCOOLED 
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• KINNER 
• CONTINENTAL 
• LAWRANCE 


• JACOBS 



> PRATT & WHITNEY 
• PACKARD 


• LYCOMING 
• RANGER 
• WARNER 
• WRIGHT 


Jacobs Aircraft Engines . . . "Work-horse engine of the 

alr — Durability and dependability are “musts” in the engines which power Uncle 
Sam s ever-busy training planes. Jacobs Aircraft Engines meet the stern demands 
of this rigorous type of service— relying on Bendix-Scintilla* Aircraft Ignition equip- 
ment for dependable ignition performance. 
DIVISION 




